Chesterfield 


CIGARETTES 


of IMPORTED ind DOMESTIC tobaccos — Blended 


“Satisfy?” Yes 
Yet they’re Mild 
Yes, Chesterfields ‘‘reac! 
they let you k 
—they“Sat 


Y 
A new blend of pure, 


“Imported 
that’s the 
ver. And the blend can’t be 


Make Chesterfields your next buy. 
Leggett MyosTibcece Ce 
10c a package 


REG. US. PAT OFF 


So the public may know 


Victrola is the Registered 
Trade-mark of the Victor Talking 
Machine Company designating 
the products of this Duansevaal on 

The use of the word viaek. 
oe or in the promotion or sale 

any other. talking machine or 
phonograph products is mislead- 
ing and illegal. 


Ask any Victor dealer to play for you any Kind of m 
So fat el oor eenomsirate uenorioes aptanict/ tan’ Vinee ona 
Victrola—$10 to $400. 
Victor Talking Machine Co., Camden, N. J., u.s.a. 
lachines are scientifically co- 


‘rafeted ang syncroatscd by out special procensncy manactare end thee 
Ste, one with the others abwolutely cxental toa perfect Vitor reproduction. 
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Sons and Fathers Meet at Billiards 


—MAN TO MAN! 


Play Carom and Pocket Billiards in your home and rear red-blooded boys. 

Unt af members of your fay in othia Ife long comradeship, Homes 
need the Rrotection of these fascinating pastimes shared in common—you 
owe your boys an id girls your own society. 

Brena who seized home table for hele young fle writ we that 
they themselves can hardly wait each the “Billiard Hour. 


BRUNSWICK, 


HOME: BILLIARD ‘TABLES 


lot toys—but scientific Carom and! Book of 33 Core wie lsc 
piled Tables ber eo ented High ClassOut 
sorgratanngl pep neces level playing beds, ig eatepein fi 


Remo ‘of folding styles noaea to Beal heyy! 
mao = okie. sagen es there 
Brunewik pricearango from $35 unward, Poe ea “Ihe Pres 


according to size and design. 


chase Plan lets shile 
pepe Ee a Te rose ae oueoee co: 


TPE BARONS Wick: Parke COLLENDER Cc 


Dept.55P',623-633 S. Wabash Ave., 
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Bay yh Gra Coed 


ACCEPT NO “CYPRESS” UNLESS IT BEARS THIS MARK:— 
“TIDE-WATER” CYPRESS 
MANUFACTURED BY Py c 
ASSOCIATION MILLS 
Is IDENTIFIED BY M A 
THIS TRADE-MARK — To Mux Rec. US.POrmee 


Only mills which are qualified by the superior physical character of their product AND 
the ethical chare-ter of their business practice can belong to the Southern Cypress Mfrs. Assn. 
Br only member-mills can ever apply this legally registered trade-mark to ANY Cypress. 


WHAT YOU WANT IS A 


CL 


— 
TOUT GEN PRET CAN TELL pane BY THE ARROW 


(ghowem above) Indelibly 
Stamped inthe end of EVERY 
BOARD or on every bundle, 


The one way for you to be sure that the Cypress you get was 
grown in a region near enough to the coast to possess the MAX- 
IMUM of decay-resisting quality is to refuse all but genuine 
“TIDE-WATER” CYPRESS—and the only way to évow that 
you're getting 7%de-water Cypress is to insist (and keep on insisting) upon 
SEEING WITH YOUR OWN EYES the REGISTERED TRADE- 
MARK of the Southern Cypress Mfrs. Assn., stamped ineradicably in one or 
both ends of EVERY CYPRESS BOARD OR TIMBER, and on EVERY BUNDLE of 

“small sticks,” such as flooring, siding, moulding and shingles. This is 
the mark to BUY BY—now that every piece of the TRUE “Wood 
Eternal’ made ia a member of the established and ever-watchful Associa- 
tion is at once identified by its maker and “O.K.’d” by the Association mark. 


Let our ALL-ROUND HELPS DEPARTMENT help YOU MORE, Our entire resources are at yocr service with Reliable Counsel 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1249 HIBERNIA BANK BLDG., NEW ORLEANS, LA., or 1249 HEARD NAT'L BANK BLDG., JACKSONVILLE, FLA. 
INSIST ON TRAI 


4 


CYPRESS AT YOUR LOCAL LUMBER DEALER'S, 


TELL HIM TO “BUY BY THE 
REMEMBE CYPRESS ARROW" 
7 ca 
4 
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Contents for 


AERONAUTICS 


‘The Charge of the Lightest Brigade 
The Airplane to the Rescue’ of 


Poe ees 


AGRICULTURAL SCIENCE. 


1 the Baby Lamb... 
Grapefruit Obtained irom 


ARCHITECTURE, 
Like « Spider in His Web. 00000. 56H 
CHEMISTRY 
Buttons Are Now Made as a By-Product of Beer.. 517 

CIVIL ENGINEERING 
Making Paving Machinery from Odds and Ends. 
ELECTRICITY 


sor 


Electric Lamp Attached t 
Depresser, 


© Spoon Tor Toupee 
a “618 


HOUSEKEEPING MADE EASY 
‘Your Plate—What 
Used Like an Ordinary 


A in Lighthouse Candlestick and How Tt Tx 


Waldemar Kaempffert, Editor 
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MEDICINE, SURGERY AND HYGIENE Page 
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Is This the Machine-Gun of the Future? 0... 
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in -This War? 
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A $2,000,000 
GUARANTEE 


That This $49 Typewriter Was $100 
The Sales Policy Alone Is Changed, Not the Machine 


The Oliver Nine—the latest and best model—will be sent direct from 


the factory to you upon approval. 


e days free trial. No money 


down—no C.O.D. No salesmen to influence you. Be your own sales: 


man and save $5]. Over a year to pay. 


On March 1st we announced the Oliver Typewriter 
Company's revolutionary plans. On that date we 
discontinued an expensive sales force of 15,000 sales 
men and agents. We gave up costly offices in 50 
cities, 


Prices Cut in Two 
By eliminating these terrific and mounting ex- 
penses, we reduced the price of the Oliver Nine from 
the standard level of $100 to 


$49. This means that you save 
$51 per machine. This isnot 
philanthropy on our part. While 


our plan saves you much, it 
also saves for us, 


The Identical 
Model 
The Oliver Typewriter Com- 
‘any gives this guarantee: The 
liver Nine we now sell direct 
is the exact machine—our latest 


and best model—which until 
March tst was $100. 
‘This Oliver Nine is a twenty= 


year development. It is the finest, 
the costliest, the most successful 
model that we have ever bi 

More than that, it is the best typewriter, in fifty 
ways, that anybody ever turned out. If any type- 
writer in the world is worth $100, it is this Oliver 
Nine. 

Over 600,000 have been sold. This is the same 
commercial machine used by the U.S. Steel Corpora- 
tion, the National City Bank of N. Y., Montgomery 
Ward & Co, Morris & Co., Packers, The Pennsyl- 


vania Railroad and a host of others. 


Simplified Selling 


Our new plan is extremely simple. It makes it 
possible for the consumer to deal direct with the 
producer. 

You may order from this advertisement by using 


upon Is Worth $51 


OVER 600,000 SOLD 


Mail the coupon now. 
the coupon below. We don’t ask a penny down on 
deposit—no C.0.D. 

‘When the typewriter arrives, put it to every test 
—use it as you would your own. If you decide to 
keep it, you haye more than a year to pay for it, 
Our terms are $3.00 per month, You are under no 
obligation to keep it. We even refund trans- 
portation charges if you return 

Or if you wish additional information, mail coupon 
for our proposition in detail. 


Don’t Pay 
$100 


Why now pay the extra tax 
of 851 when yo: 

a brand new Oliver Nii 
world favorite—for £49. 
out the wasteful methods and 
order direct from this adver- 
tisement. 

Or send for our remarkable 
boo! . “The High Cost 
of Typewriters —The Rex 
and the Remedy.” You 
not be places under 
est obligation, 


THE OLIVER TYPEWRITER COMPANY 
1107 Oliver Typewriter Bldg., Chicago, Ill, 
NOTE CAREFULLY —This coupon, wil bring yo 


{ither the Oliger Nino for fee tral or farther in 
ermation. Check eareflly which you wish 


MAIL 


achine until T order it. Mail 


C) Pere hase Cost of Tyme Tease 
LSS aes 


Street Addr 
coer 
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Amazing Evolution 
of 


Brain and Body 


Now Easy for Anyone 


You can now develop your 
brain and body cells to any 
degree of perfection you de- 
sire; you can become a veritable 
giant in health and mind; you 
can become superior to any 
problem that confronts you— 
and proof against mental or 
physical fatigue. 

Read these startling truths! 


By W. W. Washburn 


HE average man has stored in his 
brain sufficient knowledge to win for 
him the rich rewards of success if he 

but uses that knowledge in the right wa 

The average man has in his body eno 

potent energy to overcome all illness 

he but uses it in the right But the 
trouble is that only one man 

develops his brain and bodily ene-gy 

po'nt that would make him far superior to 

other men. 


energy is the secret of wealth—cell 
cret of health. Yet there 
is an interlocking dependence which nulli- 
fies both, if one g. The man with 
a powerful physique jthout an ache or a 
pain anywhere—is a ditch digger if he has 
not developed his brain. The man with a 
powerful brain cannot put his ideas over if 
he hasn't cells force and stamina. 


Out-Think and Out-Endure 
Others 
Unfortunate is the man with 
tal energy but with puny ph: 
Doubly unfortunate is the man with great 
physical qualities but with a feeble mental- 
ity. Trebly unfortunate is the man with 
neither: for the world’s riches, the best and 
greatest gifts of humanity come to those 


who not only out-think competition among 
men but to those who can endure compe- 
tition among humanity. 


The truth of the matter is that there is 
no longer any excuse for anyone who does 
not possess gigantic power of both mind 
and body. There has been discovered a 
new and wonderful system of reconstruct- 
ing and recreating the human organism— 
a method that has already revolutionized 
the lives of men and women all over the 
country. 


Cultivate the Positive 


Elements 


‘This new system is based on the fact that the 
brain and body are composed of millions of tiny 
cells. It has long been known that these cel 
govern our lives—that we are only as health: 
only as energetic—only as powerful as the cells, 
When we lack energy and power, when we are 
listless—-when we haven't smashing, driving 
force back of our thoughts and actions—when we 
must compel ourselves to meet our daily busi 
ness and social obligations—when we are sick 
or ailing—when we cannot think deeply-——when 
‘we cannot concentrate—when we cannot originate 
it is simply because certain cells are weak and 
inactive or totally dead. Such dormant condi- 
tion of the cells is found in 90 per cent. of all 
human beings. Even those who think them- 
selves strong, brainy, energetic, vigorous, highly 
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vitalized, exuberantly healthy and successful 
have not attained one-half of what they could 
attain were they not handicapped by tens of 
thousands of these inactive or dead cells. 


‘This wonderful discovery of Alois P. Swoboda, 
of a marvelous, yet simple method of consciously 
developing these cells to any degree, enables 
anyone to easily reach any goal of health and 
wealth desired. 

Conscious cultivation of the cells enables you 
to banish worry, fear, inaction, lack of concent 
tion, lack-of will power and’ all other negative 
mental characteristics as well as all nega 

hysical characteristics, such as general debility, 
istlessness, lack of ambition, lack of vitality, 
weak muscles, languid liver and sluggish stom- 
ach, and an almost powerless heart. It enables 
you to electrify every desirable quality you 
want, setting it in motion, gathering momentum 
every day so that no task is too great, no exertion 
of mind or body tires you. It enables you to 
cash in on your ideas—it gives you the energy 
to do things that you would never dream of 
doing without perfect cell development. 


An Amazingly Simple 
Method 


Perhaps the most remarkable thing about this 
discovery is its astounding simplicity. Only an 
average of about 
five minutes a day 
are required. It 
does not necessi- 
tate the use of 
drugs, medicines or 
dieting. Itdoes not 
include the use 
of weight exer- 
cisers or appa- 
ratus—there is no 
massaging or clec- 
tricity or cold 
baths or forced 


nothing for you to 
do that you do not 


like to do, and 
does not deprive 
you of any of the 
pleasures or habits 
that you get en- 
joyment out of. 
Yet so practical is 
the principle 
which this system 
is based that. you 
begin to feel  re- 
freshed, renewed 
and re-energized 
after the first five 
minutes. 


A 
Remarkable 
Book for You 


Brain and body development 
as a result of Conscious Evolution 
is now easy for anyone, Already 
over 260,000 people have adopted it, and 
the reports of the physical and financial benefits 
derived are phenomenal! In the interests of 
huma: Mr. Swoboda has written and pub- 
lished for free ribution a remarkable book 
which explains his system of Conscious Evolu- 
tion. If you are living an inferior life—if you 
lowed with gigantic power of mind 
‘if you are not completely and thor- 
oughly satisfied with your own life both as to 
health and finance—if you do not think that 
you are beyond the help of any mortal human 
being—if you have sufficient ambition to at 
least learn. what the possibilities are for you 
through Conscious Evolution, write for Mr. 
Swoboda’s book at once—it is free. There is 
no obligation whatever. Use the coupon below 
for convenience, but do it at once, so this im- 
portant matter will not slip your mind, Address, 
lois P. Swoboda, 2060 Aeolian Hall, New York 


ALOIS P. SWOBODA, 2060 Acolian Bldg., New York City. 


Please send me your free copyrighted book, “Conscious 
Evolution.” 


Name... 
Address. 


City. + State. . 


Beware of individuals pretending to be my agents or 
representatives. All such are imposters and frauds.— 
SWOBODA. 
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Come to Detroit 


The Automobile Bu S | 


DETROIT 

trained men get pref- 
erence and jobs. quickl 

Think what it means to learn in 

the Michigan State Auto School, 

Factories endorse our School, glad to em: 

ploy our graduates or offer them territory, 

Men Are needed everywhere as testers, repair men, 

chauffeurs, jundreds of our graduates 


tual experience in handling all kinds of electrical auto 
equipment. Just installed a Sprague Electric Dynamometer for block 
R testing purposes for students’ use. 


Detroit Is Place to Learn—Start Any Time 


We teach you to handle any auto proposition, Studeats actually bulld cars from atart to 
finish, getting factory training in assembling, block testing, road testing, everything. Special 
complete couree in Oxy-Acetylene brasing, welding and cutting, separate {rom regular cours 
Ail Weeding Sypen of stating: lighting and" ignition iyetemsa in Soerations. ‘Str coifsier Lec 
eight cplindet Ring’ used for rosd instruction, We have the following completely cqwlpped chauat 
sShadababer "1917 shea ; Wien" 17 chande 
Siti Bema sar ei he 
Wile Knighne 117 che 
Ca By se 


School Open All the Year. Graduate in 10 to 12 Weeks. Enter Classes 
Any Time, Any Day. Three Classes Daily: Morning, 
Afternoon, Evening. 


Oerrorr 
THE ANT Wes 


Prepare to Serve Your Country NOW 


The United States needs thousands of truck. transport, men. No matter what service the Army is doing. 
aeroplane and motor cycle drivers. Trained competent be fed. I it is on the fring line, it will need thousands of 
men are needed, men who can take care of the machines, rounds of ammunition. The importance of trained men 
men who Enow how t) keep them in service. Any piece {x very evident. Food and ammunition must be delivered 
of motor-driven machinery the government owns of will, regularly. ‘Then too the army must often be trans 
‘own mist be in service. "Preference will be given to trained’ ported. 


Quartermaster Department and Signal Corps Need Trained Men 


Michigan, State Auto choot, trains men, thorough ident Jearna plamure car, trucks, motor orclen, and 
qhune iota of every Kina fros-A'ta 2s ragunten of tho Mlecam State, Auto, nd By the ieading 
Rixomovile pl 'Phme inctor ‘experien are thoroughly, ‘completely 


SEND THIS COUPON TODAY 


00 at ide, 607-89.98 Woodward Ave, 
LEARN A SUBSTANTIAL BUSINESS  hii,c"%.2°9Siaincs!nnd 


serve thelr country can eo Into a permanent business ax soon as thelr services aft 
Sa looser needed.” ‘The trained “mechante fy always tn big demand.” His ability ts 
Focognised at anes. Ours is the largest Auto ‘ehoot in tho countey. ‘Better Jump 
Ona train and come to Detroit as Hundreds have done, 


ACT QUICKLY Sty iit! pie iiutitied ituoe, ateatey foe: 


Michigan State Auto School 


‘The Ot Relable Schoot ‘A. ©. ZELLER, Pres. 
‘580 Ante Building —687-89-91 Woodward Are., DETROIT, MICHIGAN, U.S. A. 
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This Great Book 
Has Started Thousands 


to 


Be sure to write for this 64-page free book today. It contains information which all persons who desiré 

rn piano or organ, or are now learning, should make certain to read. It explains the morlern methoc’s 
of teaching used by experts in this country and Europe and how widely different they are from ordinary 
methods. It is FR 


et tion. W 
setvices of a real expert at even Tess cost—and 3 ‘more rapidly. 


Learn Right at Home— —By Scientific, Guaranteed Method 


Dr, Quinn's famous We 
tages of Conservatory st 
‘opments of sclentific teac 


ten Method brings right to your home, wherever you live, all the great advan- 
ive of Music Lessons which has been prepared ? 


The Course is entirel 
and in the subjects covered 
i ne stents 


ve ever seen or heard of. In thoroughness 
y be mastered in seventy-five 


0. 


wees ‘been od and ‘con 
‘methods have quickly and easily attained success when using Dr, Quinn's method. 


a twice, 
sing renulty to either bewinners or experienced player 


Endorsed by Distinguished Musicians 


wh our graduates are thousands of ac 


who 
firings the same sur 


FREE Book Coupon 


QUINN CONSERVATORY 
‘Studio ZJ, Social Union Blde., Boston, Mass. 


stcard, letter, or Free Book Coupon, 
How to Study Mu 


opinions of our students and much other 
Tuition Fee is greatly reduced just now oF nt 
Anniversary Offer. Investigate without cost or obligation NOW 


Marcus Lucius Quinn Conservatory of Music 
Studio ZJ, Social Union Building, BOSTON, MASS. 2 Avpanes 
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Pay-Raising 
Handbooks 


No matter what your occupation, we_ha\ 
handbook that will increase your efficienc 
and pave the way to a better job and bigger 
pay. Written in plain, understandable lan- 
guage, with hundreds of illustrations, 
and charts that make technical points as simple 
as A-B-C. Flexibly bound in genuine morocco 
leather, gold stamped. 

Look over this lst, 
prese-nis literally eratamed with bra 
You done se the one you want, se 
SBpace catalon 
Ory-Acetylene Welding (Cloth Binding) 
Roto ignition, Staring and Lighting 
Auto, roubles and Repaice <= 
Pi 


Heating and Ventilation." . 
Reinforced evs 


Elements of Electricity." 6" 
‘Machine Shop Work . * 


Your Dealer Has Them 


Hundreds of progressive dealers stock our handbooks. 
If your dealer can't supply you, send us the price of the 
book you want and well send It to You. postpaid, 
Examine it carefully—use it at your work for five. full 
days. Then if it fails to meet with your expectations, 
Feturn it and get your money back, 

"This offer is our best guarantee that the books are 
entirely as represented. ‘Why not take advantage of it? 
Send in your order and remittance today—now! 


AMERICAN TECHNICAL SOCIETY, CHICAGO, U.S.A. 


American Technical Society, Chicago, U. S. A. 
Enclosed ta 8 lease send me a copy of 


eesssesssese 


with the iniderstanitng ‘hig if i i ot ately stistactoey 1 
Thay return It within five days and wet my money back. 


Name. . 


Street Address, oer 


ai Pant i647 


War Conditions Demand. 
ELECTRICAL fchtgnuens 
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ENGINEERING 


Including Mathematics, Steam and Gas En- 
ips, Mechanical Drawing Shop Work, ang 


“IN ONE YEA 


For ‘young men with limited time, 26th year opens Sept. 
Bota? Gatsted on request 40a Fakoma, oe 


WANTED—More Salesmen 


— Salesman Earns 


$6500 THIS YEAR 


oly gondingry rege. Tho 
assem pe Hy cis’ or traveling 
1 inerensed. prosperity, en 
ments end the “Draft have rou: 
finds of goad positions: Exp 
Pirie for Tarde list of lines in which 
Jaood Positions are open and how toch 
fsinthem-Addresansarest office. Dept 15 R 


EN hiriagham ao [MATL SALESWEN'S TR, ASSN 


Francisco 
BE A TRAVELING sac veRnA 


LEARN apne 


AT HOME! 


ousands of, 


aN WIRELESS| 


‘your ambitions, 
‘Great demand for Goma 


SPEAK A FOREIG 
Seeettred einie oerrerinatas iorho 
Beye ease goes Ba ye 

Sey Sete mee tee fren ieeecis 


Sete certut Fitri book “Mow te 
Mount Birds and Animale. fe.W-Scho 
write riage “Tartormey, $207 Elwood iss.» Omaha 
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How a big bank executive 
won his way to success 


John J. Arnold was born and reared on a farm and commenced 
his business career as bookkeeper and stenographer in the 
In the years immediately follow- 
ing he filled a clerical position with a firm of attorneys and 
at the same time pursued the study of law. 


office of a furniture factory. 


Today he is Vice-President of the 
First National Bank of Chicago, Illinois 
—one of the largest and strongest banks 
in America, He holds many distin- 
guished posts in bankers’ associations 
and trade councils. He is a nationally 
quoted authority in business problems. 
What lies behind his career 

When Mr. Arnold was in his teens a 
great railroad man said to him, “Never 
forget that the vital thing in business is 
fundamentals. Details you must dispose 
of. Fundamentals you must master.” And 
on that advice he has built his career. 

He has succeeded because he was al- 
ways prepared when his opportunity 
came, He trained himself in advance 
for big executive work. 

Men who know the big Chicago bank- 
er say that his fellow-clerks used to 
laugh at him for his industry in study- 
ing. They could not understand his 
eagerness to master business principles 
lying far beyond his immediate work. 

‘The business course he selected 


It was this same desire for broad busi- 
ness knowledge that led Mr. Arnold to 
enrol in the Alexander Hamilton Institute. 

“A knowledge of fundamentals in 
business,” Mr, Arnold wrote us recent- 
ly, “ 
ness achievements, 
knowledge of the Alexander Hamilton 
Institute Course, I am certain that every 
executive conscientiously pursuing it, 
will acquire important end valuable 
knowledge. This knowledge has greatly 
helyed a goodly number of young busi- 
ness men, whom I know.” 

Based upon the actual experience of thou- 
sands of successful business men 


‘The Institute collects, classifies and transmits 
thru the Modern Business Course and Service, 


the best thought and practice in modern busi- 
ness. It gives you a thoro and sound training 
in the fundamental principles underlying all 
departments of business. 


‘The kind of men enrolled 


Presidents of big corporations are often en- 
rolled for the Modern Business Course and 
Service along with ambitious young men in their 
employ. Among the 60,000 subscribers are such 
men as William C. D'Arcy, Fresident of the 
Associated Advertising Clubs of the World; 
Melville W. Mix, President of the Dodge Mfg. 
Co.; A. T. Hardin, Vice-President. of the New 
York Central Lines; E. R. Behrend, President of 
the Hammermill Paper Co.; N. A. Hawkins, 
Manager of Sales, Ford Motor Co.—and scores of 
others equally prominent. 


Advisory Council 


Business and educational authority of the high- 
est standing is represented in the Ad) 
Council of the Alexander Hamilton Institut 
‘This Council includes Frank A. Vanderlip, Presi 
dent of the National City Bank of New’ York 
Judge E. H. Gary, head of the U. S. Steel Cor- 
poration; John Hays Hammond, the eminent 
engineer; Jeremiah W. Jenks, the statistician 
and economist; and Joseph French Johnson, 
Dean of the New York University School of 
Commerce. 


“Forging Ahead in. Business’? 


A careful reading of the 135-page book, “Forg- 
ing Ahead in Business," will show you how to 
prepare for the increasing number of business 
‘opportunities that are bound to come during the 
next few years. Every man or woman with 
either a business or a career to guide to bigger, 
surer success, should read this book. Simply fill 
‘out and send the coupon below. 


Alexander Hamilton Institute 
673 Astor Place New York, N.Y. 
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Power to Work 


You can earn more than you ever dreamed of if you 
know machinery—if you become an expert machine 
shop man. 


This is an age of mechanics. Whether at the front 
or at home, a correct knowledge of machine shop 
work now counts for more than ever before in the 
world’s history. 


Five Men at Home to One in the Field 


# estimated that the services of five men are required at home to keep 
yperly ecuipped in th ol 
zens called to the front is 
spare. Prepare yourself for the 
‘anid stick to Ht—master it 


Earn at Least $25 to $50 Per Week 


w is the time to enter the machine industry. Now is the time to. enter the 
ry which is destined to lead all others for the next twenty-five years, 


The great machine shops of the coun- 
ryare calling for men wig are trained 


MACHINE J &2 30%. 
SHOP | Z2u ee Sase 
PRACTICE | (2::52.crese08 
COMPLETE) 2022505 


$16 Worth of Books Sent You Without Deposit 


It has been sald on good authority. th 
than one-Gfth of their ‘actual. earning ca 


‘ell you of 
fs in such 


y 
‘lain, language that 


few men today exercise more 


os" Earn at lease dthea'with the sa 
iite'machine eld paying from B30to $100 per'week= gS 
Pay Only 50c Per Week 07 amsomaw: 


itt BOOK 

7 company. inc: 

2ae'w. seth St 
NEW YORK 


with the entire Library. weighing datcen pound 
Teall and strongly" bowthe ht saseaee mae” ie 

dt rer ae teh Them that arg Se yun SPEAR 
wee. But they “wil ‘tell you plainly all ‘f°. Machine Shop Library, 
Sonutng you wil aladiy keep theat aad”. yA valuinge™eharean pelle 
send us $2 per month for eight months. hy 2 eer 


McGraw-Hill Book Co. De, ¥ 


eturn the attached coupon, today. We tran you eg8% 
? 


(Ps, 0t."17) 


When writing to Advertisers please mention Popular Science Monthly 


18 Popular Science Monthly 


aa 


‘OU men and women who never went 
to high school will welcome this oppor- 
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‘T Will Save You More 


| Than 12 on a $100 UNDERWOOD 


E. W. S. SHIPMAN, President 

VERYONE knows the reputation of the Underwood Typewriter. I will send 
you on TEN DAYS’ FREE TRIAL a High Grade No. 4 Visible Writing 
Underwood, with Back Spacer, Tabulator, Stencil Attachment, .Two-color 
Ribbon, Waterproof Cover and Special Touch Typewriting Instruction Book, that 


will teach you to operate this simple Underwood in one day. I will give you a 
written guarantee of FIVE YEARS’ SERVICE from date of sale and I will 
save you much more than one-half the manufacturer's price. 


25 Years’ Experience—Confidence of 200,000 Customers 


I am the largest typewriter re-builder in the world, employing the most expert 
workmen in the typewriter business. I handle only Underwoods, obtaining all 
my machines and all new parts direct from the Underwood Company. 


How I Double the Life of An Underwood 


Do not confuse me with a second-hand dealer. I put each machine through a process that I have 
spent 25 years perfecting. Each machine is taken apart and re-built from top to bottom, 

‘The frame is re-enameled, the bright parts re-nickeled. |All parts unfit 

for further service are eed ‘and replaced by new parts purchased 

Every machine is equi with 


bed Tol, 
pita aie neer 
RENT === My Five Year Guarantee—Ten Days Free Trial 


I personally stand back of machine that you h my factory with 
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Today it’s a battle of wits—and brains 
win. Muscle and brawn don’t count so 
much as they used to. 

‘The great question now is “What do 
you Know?” It draws the line between 
failure and success. 

‘What do you know? Have you special ability 
In any one line? Could you ‘make good" fa 8 

big. job right now? 
‘or 25 years the International Correspondence 
Schools have been helping men to get ready for 
better work and bigger salaries. They can do 
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— The Man Who Directs 


Everywhere in business there is need for 
the man who knows Higher Accounting. 
‘Tomect the competitive conditions that exist 
today, waste must be eliminated, accurate cost 
systems must be installed, economies must be put 
Into elect and the management must have the whole 
situation charted and shown in figures whenever wanted. ‘The book- 
keepercannotdo this. Toanalyze a business, a man must be to account- 
ing what the highly trained lawyer is to the Tegal aspects of commerce. 
Over 600,000 American concerns today need the services of 
Expert Accountants, That shows where epportan ite today for informat 
‘Abvot the course In Higher Accounting given by the LaSalle Extension University. 


Learn Higher Accounting By Mail 


Our staff of experts in the Science of Accounting will give you 
their direct personal instruction by mail, guiding you step by step 
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“ Finger-prints Tell 

If you learn to be a Finger-Print 
Expert you can tell instantly. Send the cou- 

n_below. Find out about this new and 
fascinating profession. Learn about the big 
rewards and fame which it holds out to you. 

Wherever it is neceesary to establish people's 
{dentity, finger-print systema are being installed. Large 
Industries, railroads, banks, government instieutions= 
Smployedvare installing feger-print eyeteas onder 
tho geldince of fagerprint expects. 


Be a Finger-print Expert 


‘You can earn from $25 to $50 a week in this 
fascinating, profession. With the development of the 
science of finger prints ad ita increasing use all over 
the country, the demand for trained men is growing by 
feape and "hound Yo can train yourslt for this 

icrative and virgin field in your spare time at home. 
Find out about ths attractive profession. 
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‘our valuable, absorbing book 
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Your Ambition 


TITS little ‘X’? has marked 
the way to success for thousands 
of ambitious men, It marked the day 


on proves. your ambition—and shows that. you 
Foady to put Your dreams into action toarn sce 
The job you dream about can be yours, Not 


throrizh favor oF pall or some lucky chance—but 
Uwrough training, Thousinds are proving itevery day. 


And it is easy for you to get that training, 


Teim't necessary to make a, drndee of yourself, The 
first step is to mark your “X" before the Job you 
want, abd We will show you the Way to succens, 


Make Your Mark Now 


Mark an ‘°X" before the job you want, 
and mail the coupon to us now. . We'll show 
Youyour way to aucces:—mare simple and easy thn 
You "have dreamed, Youll be wiuer no obiteation 
And for" the wate of your ambition Sea” shot 

{eilay.” Blake your mark now, Sond tue coupors 
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“I Got the Job!” 


“I’m to be Manager of my Department starting Monday. The boss said he had 


been watching all the men, When he found I had been studying at home with the 
International Correspondence Schools he knew I had the right stuff in me—that I was 
bound to make good, Now we can move over to that house on Oakland Avenue and 
you can have a maid and take things easy. I tell you, Nell, taking that courge with the 
1. C, S, was the best thing I ever did.” 


Spare-time study with the I. C. S. is winning promotions for thousands of men 
and bringing happiness to thousands of homes all over the world. In offices, shops, 
stores, mines, mills and on railroads, I. C. S. 

trained men are stepping up to big jobs, over 

the heads of older men, past those whose 

only qualification is long service. 


‘There is a job ahead of you that some man 
is going to be picked for. The boss can't 
take chances, When he selects the one to 
hold it he is going to choose a trained man 
with sound, practical knowledge of the work. 
Get busy right now and put yourself in line 
for that promotion, You can do it in spare 
time in your own home through the Inter- 
national Correspondence Schools, just a3 
nearly two million men have done in the last 
twenty-five years, just as more than 100,000 
men are doing today. 


‘The first step these men took was to mark 
and mail this coupon. Make your start the 
same way—and make it right now. 
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Stop Forgetting! 


Perfect Your Memory , 
and You Can Command 
What Salary You Will 


) Your salary—what it is today—whatitwill The 
be Ledeen very much on your Public Speaker: 
memory. ‘Tricky memories—wandering minds 
unable to grasp  detail—have thwarted 
Thousands in their battle for success—have 
held them down to bare living wages—work- 
long “hours with slight prospect of 

re. 


ivancement—subordinates for 


The Ability to Concentrate, 
to Think and Express Your- 
self Clearly Means Every- 
thing to Your Success 


America’s men of power—in business, 
social or public life—are uniformly men of 
trained memories. ‘Train your memory prop- fears 
ae you will find yourself able to concen-  mevtings shaul 
trate absolutely on matters at hand—to think — many tri 
and speak connectedly—to develop self con- 
trol, to overcome self consciousness—to make 
your PERSONALITY DOMINATE, Think 
what this means- better Position— pager 
Bi —social and business success—the EF FI- 

MENT LIFE. 
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LITTLE X, like the one 
shown here, hasmarked the 
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make. Your pencil will make it in 
4 jiffy BUT it may mark the turn. 
ing point in your li 


a hans 
rae fe ook that wall el Just ear 
rey OU, can Ret the taining ht 


Roms event be emene 
feee les aga ta inn 
eres 


ngthar atied bum Gatherbedtwuscees, 


SendlheCoupn 


set Feas'VER RINNE eae 
out own home, daring yout idle 
ours, You will be under no obliga 
sont by sending the coupons = 
syeneas Scheel wil ae For ees 


lake your mark in the coupon now 
forthe sakeot yourambition andthe 
man youyranttobe. Opportunity is 
call mn iw waying, 
‘coupon. Do it now. 


Averssn. LERed 


207 Chicago, U.S. A. 
‘erica ScholofCarespondenc, Dest. -1207  Chiags, U.S.A, 


(Gentlemens Withost Sbligation please send ie back 
1 tec‘tnd tailme how I ean quality or poston eenred 


ete Ret, 
Hivsvgalsctre Bagi 
‘Telephone Kngiasee 
‘Atehiteetgral Draftaman 
idling Goatraior 
Structural Reine 


iso cllection cf drmvines 
fier YOU: Site pour oper 


The Landon School s 


1451 Schofield Bl 


MECHANICAL 


ENGINEERING HLECTRIAL 


One Year Practical Courses, Day and Eve- 
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DETROIT TECHNICAL INSTITUTE 
Bex 306, ¥.M. C. A. Building, DETROIT, MICH. 
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FOLLOW OUR BOYS IN FRANCE > 


with these war maps in color 


Sixteen full-page maps of our battle front showin, 
more than 5,000 villages with all details indicate 


TREWORLDS WORK 


Lord Northcliffe, now in this country as British Commissioner, has written an article on 
“Submarines—the Vital Issue;” and Captain André Tardieu, the French Commissioner to the 
United States writes on “Aeroplanes.” Colonel Swinton of the Royal Engineers has an article 
on the “Tanks.” Hugh Gibson, formerly first Secretary of our Legation in Belgium is, with 
the permission of the State Department, writing of his personal experiences in Belgium during 
the first days of the war. Burton J. Hendrick has an article on “Man Hunters of the Air,” 
accompanied by many diagrams and illustrations showing much of the strategy of the air. 
This is the first article of its kind that has been published. Dr. Kellogg, who was in charge 
of the Commission for Relief in Belgium continues the inside story of the C. R. B. which 
is sure to go down in history as the one authentic report of conditions in Belgium and Northern 
France at this time. George Marvin who has just returned from Cuba has a well illus- 
trated article on Keeping Cuba Libre. Mr. Marvin was in Cuba at the time of the recent 
“revolution.” The United States Government has built the greatest airdrome in the world, 
It is at Dayton, Ohio. James Middleton brings out many interesting facts in his story of 
this great aviation plant. 

Get this number on the news-stand, or better still take advantage of the Introductory 
Offer and get the 


Next Five Numbers for One Dollar 


This saves you 20% and you are sure of getting the magazine promptly on publication 
date. ‘There is a “French Appreciation” number coming in October, as our soldiers are fight- 
ing in France, with several pages in full color. This is a good time to keep in touch with 
‘Tue Wortp’s Work. Clip the coupon and get the magazine from now until January. 


P.S. M. 10/17 
THE WORLD’S WORK, Garden City, N. Y. 
Tenclose $1.00 for five issues of Taz Wonto’s Woax—September to January. 
Named Teer (Cie and Seer 
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'==/ Are in use by business men, engineers, bankers, judges, archi- \ 
SS" tects, physicians, farmers, teachers, librarians, clergymen, by 
successful men and women the world over. 


AreYou Equipped toWin? Here’s the Proof 


‘The New International provides the means | that settles the matter when it comes 
to success, It is an all-knowing teacher, a | to selecting a dictio1 
Universal question answerer. It insures you | Teis the atandard of the Federal and State 
against embarrassing errors in spelling, pro- Courts. Standard of the Govt. Printing 
nunciation, and poor choice of words. (The | Office, “Standard of nearly all school books, 
right word in the right place may be worth | Jadorsed by State School Supts. Undoer= 
to you ten times the price of the work.) | sally recommended by Statesmen, College 
is Dictionary contains the meaning of | Presidents, Educators, and Authors. Stand- 
puzzling war terms, unfamiliar names, | ard of the newspapers. Grand Prize, Pan- 
new words, ete. ama-Pacifie Exposition. 
If you seek efficiency and advance- | {)?.000 Vocabulary Terms. 
‘ment why not make daily use of this | 4i'sonjecus 13-000 Bless 
vast fund of information? WAITE Jor specinen pages 
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The 
Primeval 


Fight 


In the trackless forest he fought 
the great enemy—day after day. 
There in the wilderness he wage 
the fiercest battles this earth ha 
everseen, Nature cru 
ever vigilant 
determined | 


1, relentless, 
eak, alone, 


Down through the a 
are knowing the joy of 
that has developed our race. ‘To it we owe all 
No longer must we fight for the bare chan 
rogressed further than that, but nature is still the most fas- 
inating, the most dramatic thing we have ever known. Would you know the cedar of Lebanon if you saw it? 
Don’t be one of those to whom such wonders mean nothing. Each flower, each bird, has had its struggle 


against great odds, ‘These struggles and battles were a part of our own great battle. Learn about them— 
understand more clearly the marvelous struggle of mankind to develop. 


Little Nature Library 


4 splendid volumes, 1200 pages, 144 page illustrations in full color 
ife grows dull and uninteresting only when we for ‘Turn back to it—to all its astonishing devices— 
to its absorbing mysteries—to its exciting battles. are around you—at your very door. You 
haye only to look about you to find the whole world teeming with romance and adventures, 


‘These books have been written to guide you—to point out Nature's most fascinating secrets—to tell you 
its most interesting stories, 


conqueros 


Julia Ellen Rog ' pert on trees, tells you about them, 

\ BIRDS WORTH KNOWING 
tje Blanchan has written about the birds. No name in all the literature 
i ands higher than hers, 


FLOWERS WORTH KNOWING 
Nall blanchan hat wren the book on flowers 
BUTTERFLIES WORTH KNOWING 
Ciarence MA Wed the enctrated haters and teacher, 
scribes butterflies for you. 4 
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W ANTED Thousands of Trained Men for the 
Aeroplane Industry 
If you read the newspapers you know the facts. | Right now. new 
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_tpingazing new i a fad 
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pest bigvolume presents, 
in brief, simply worded articles 
and with hundreds of pictures, all 
the important improvements that 
have been made in cars, trucks and 
accessories during the past year. 


It is an illustrated hand-book of the newest 
motor information, It contains articles by ex- 
perts on making tires last long, on secrets of 
lubrication and other important It is 
edited by the best huthority on automobile mat- 
ers in the country, Waldemar Kaempffert 


Men-who don't mind getting grease on their 
hands, men who sell and repair cars, men 
who want to keep posted on all the newest ac- 
cessories and kinks for motor cars and. motor 
trucks, will find the 1918 Motor Annual an ab- 
solute necessity 


The Motor Annual will contain 160 pages, 
and over 300 illustrations, Ready November 
15th. Edition limited. Enter your order now 
and make sure of getting a copy. 


Price, Postpaid, 25 Gents 
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Men Wanted for 


anted— 
Men Who Know the 
Science of Aviation! 


‘The fact that the United States govern- 


t plans to send 30,000 flying men to Europe 
1d possibly a billion dollars in aviation means 


something Riore than'a big demand for ying men 


It Means the Sudden Buildin: 
Up of a Vast New Industest 
‘There will be urgent need for thousands 


of men who thoroughly understand the science 
of aviation —men who can serve as airplane desizners, 
Builders, enginecrs, assemblers, salestbemy repairimen, 


mechanics, coutractors, inspectors, instructors, 


Learn at Home! 


Start now to master the science of aviation. 


‘Tho National Acro. Institute offers Fou mail 

{course of 88 lessons in th ce of aviation, Your 
inna will be yo 
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Practical Home 
Study Course. 


You Can Be a Trained 


ELECTRICIAN 


There are never enough $3,000 to 
$10,000 men to supply the demand, 
The great trouble is most men seem con- 
tent to stay on the common level. Are 
you? Come up! Out of the job-holding, 
job-hunting class! The electrical busi~ 
ness needs you. It is growing faster 
than the supply. There are opportunities 
everywhere—and at big pay—if you will 
only prepare yourself. Will you take the 
trouble to do that? 


I POSITIVELY GUARANTEE 
I give y SUARANTEE BOND—that 
you will be satisfied or your money re- 


funded.» school makes such a guarantee} 
‘ean because we knew what students accom: 


Bika with our Course 
$17.00 Electrical Outfit 
If you enroll now I will also 
send youn $17.00 outht of Ei 
Roxiomeat, Testnas 

iso a Duck 2 aking 
Soe canearn wie arming With 
ployment Service. 4, COUPON 
Tam Chief Engineer of the JE Dept. 3 
Coie, Eeemecrme, Nur 4. 4 Sooke 
tnd ville You my pet 1p chat tna 
End in the Coupon NOW: (hleag Eateerig Works 
‘Send in the Coupon NOW. Zn ee oe 


LL. COOKE fy wire cbienion on my 
Chief Engineer 7& filly vrepuia. "ar 


your eaimnletn Pen 


ee moecetng 1p Eee eo 


‘When writing to Advertisers please mention Popular Science Monty 


6 Popular Science Monthly 


o— I i 


NODERN MODERN MODERN MODERN MODERN MODERN 
sHop SHOP sHop SHOP stop SHOP 


— 


Boss Knows 


Here, in these new books you have all the 
knowledge that gave t the boos his job. All the 
sme he had to work ‘actual experience are 
Eis, and indexed so thst st recat can refer them ine 
stantly.. ‘The books are, call 
fad every man Interested in shop work will ind thess 
Money makers and money’ 

“just think what it_would mean if you knew 
al{shop methods. Think what it would mean to have 
Sil the Tatest machinery and expand. 
‘That is what you have in these six handsome 


Modern Sa Practice 


Inthese six volumes 


ae “ 


| ready and maybe 


| zy chance will come”, 


YOUR Chance 
Will Come 


Born in a log cabin, Abraham Lincoln had 
little chance to acquire an education. But 
he was determined to succeed. “Some 
day,” he said, “my chance will come.” 
So he studied and got ready, And his 
chance DID come. 

Your chance will come, “Some day you'll be 
cons for promotion or for a good job in 
tome other line of work. If you are ready; 
you'll go up. 

And you CAN get ready, No matter if your 
schooling was limited—if you do have to work 
Jong hours. If you really want a better job, 
the International Correspondence Schools can 
train you for it at home during your spare time. 
Every month more than 400 I, C. S, Students 
voluntarily report ae crort iy ae increases 
due to LC. S. he ‘What the L 
done for these ry they can 
‘Mark and mail the coupon NOW. 
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=a ix Draftsmanship 


Special offer now. Pay nothing for this Test Lesson in 
Drafting prepared by the experts of the Chicago Technical 
College, Learn from astudy of thislesson how well equipped 

you are to take up drafting as a profession. Also see 

iT how clearly the Chicago “Tech” Course in Draftsmanship 
explains every point—and how it will give you. a practic: 
training in Architectural, Electrical, Structural Steel, Machine 
Drafting or any other branch of Drafting in which you may be 
interested. No charge whatever for this lesson. "We invite 
every ambitious man to send for it. To ask for it places 
under no obligation. Get it while the offer holds good and let it 
show youwhether or not you are a man who can study this technical 
calling to advantage. Just sign and maileoupon. Send no money. 


$250 to $100°° a Week 


Positions are always open to competent draftamen and the war conditions are sure to create an extra demand. ‘These 
esitions pay good salaries and the well trained man always has the boat opportunity for advancement. "Our course gives 

raining in the sbortest time consistent with thoroughness. Ite practical value is proved by the success of our grad~ 
tater Tf soa are te 8 position where the future looks doubtful, if you want to bea technical expert. if you want to be 
master of a calling which will make you independent, at least get the Free Lesson and the information we wend upon request. 


Come to the College or FREE 
Study at Home tzexs. (4 
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CHICAGO TECHNICAL COLLEGE 
1031 Chicago “Tech” Building Chicago, Ill. 
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An offer to train and employ 
250 Young Men 


BY_A GREAT 


NATLONAL 


ORGANIZATION 


HOW, owl you ike to have a position, as 
Ta trained expert, with the largest and most 
successful organization of its kind in the world 
=a position that offers you an unusual oppor- 
tunity to make good in a big way? Where your 
advancement is limited only by yourself? 

That is just the kind of position the Davey 
‘Tree Expert Company offers to 250 ambitious 
young men—to YOU, if you can qualify. 

Rare Company—with 

York, Chicago, and 
Philadelphia, and with it representa- 
tives in all principal cities east of the Missis- 
sippi—practices the profession of Tree Surgery 
on a large national scale. 

Owners of this country's most beautiful 
estates—such men as Rockefeller, Vanderbilt, 
Astor, Armour, etc.—come to Davey experts for 


F the scientific treatment of their trees. 


) 


The demand for Davey service is growing so 
rapidly that we find it necessary to train for 


our organization 250 additional young men. 

We cannot secure trained experts from out= 
side sovices. ‘The science of Tree Surgery was 
originated and developed entirely by the Davey 
company, hence we can add expert Tree Sur- 
geons to our organization only by training them 
ourselves. 

‘Therefore, we have arranged to train 250 
yong men this fall and winter—ither at their 

jomes in their spare time, or under personal 
instructors at our Kent headquarters—so that 
they will be ready to take up their new postions 
with us next season. 


‘THE OPPORTUNITY OF A LIFETIME 


Considered from every standpoint, the pro- 
fession of the Davey Tree Surgeon is ideal. 

His day is a day of fresh air and proper! 
balanced outdoor exercise-a combination that 
means health and an inspiring relief from the 
monotony and grind and dust of ordinary work. 
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His work is not only pleasant, but 
is fascinating in the extreme, devel- 
cping in a man mechanical siill and 
scientific accuracy. 

He practices his profession on 
bent county "ansion asd 
around the finest homes, and con- 
ducts his business with men and 
women of wealth and refinement. 


mand for real experts who are 
honest and efficient is increasingly 
greater than the supply. 

He enjoys a rare opportunity to 
travel aud’ sea the bet’ parts of toe 
country with car fare paid. He 
works with the finest type of clean, 


American manhood; "not _ molly: 
coddles, but fine, manly fellows. 


He is well paid—responsible men 
in the Davey organization earning 
from $1,000 to $10,000 a year. 
‘And best of all, there is no limit to 
his chance for advancement. There 
is abundant room at the top in the 
Davey organization and everything 
possible 18 done to help him get 
there quickly—merit, and merit 
only, is recognized. 


‘THE OPINION OF A BUSINESS MAN 


‘The following letter was writien 
by Mr, John R. Hegeman, Presi- 


dent of the Metropolitan Life In- 
surance Co., New York, after his 
trees had been treated by Davey 
‘Tree Surgeons: 
“You seem to have an unusual 

fret tonadt tncirororie-very istchigent 
{tnd industrious ~ Going thelr work with 
Fare stil and neatness-and eltogether 
Worthy of commendation” 


‘THE OPINION OF A MAN OF SCIENCE 


A letter from Dr. H. D. House, 
New York State Botanist and for- 
merly professor at Biltmore Forestry 
‘after he had seen the Davey 
organization in convention at Kent 
“After an inspection of the work nc: 
complished by your men anda study of 
their methods, {am convinced that theit 
Work measures up to 
Otemiciency which 
ence can produce. 
QUALIFICATIONS 


If your age is between 18 and 32 
if you are healthy, and if you ean 
furnish satisfactory references as 
to character, you are qualified for 
training and ‘employment by the 
Davey company. Unmarried men 
preferred. 


ie highest degre 
ining and. expert 


A LIFETIME PROFESSION 


We are not secking men to fill 
temporary gaps in the Davey or- 
tion.” We are offering an 
Opportunity to 250 young men to 
join forces with us permanently if 
they so desire—in a healthful, fase 
cinating, profitable profession ‘wor- 
thy of any man'slifetime work. Ifyou 
are interested, write quickly please. 


WE WILL TRAIN YOU AT THE DAVEY INSTITUTE, 
LABOKATOKIES 


For those who can conveniently leave home for winter 
resident instruction, we conduct at Kent our’ ai 
‘This includes practical field work 
Several months of intensive clastroll traini=g acd bor. 

ory wor instruction is in charre of experienced 
Davey ‘Tree Surgeons and special scientists gifted in the 
fart of teaching. ‘On completion of this course you will be 
Feady to take a permanent guaranteed position with the 
Davey organization, “For full information about this 
offer mail the “Resident Training” coupon below. 
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The Davey Tree Expert Company 


2810 Elm Street, Kent, Ohio 
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Size 
28 x 36 inches 
The | photo- 


graph herewith 
Eee reprodace 


tion ofthe most 
complete single 
map of the 


frequent cone 
fuleation, ‘Tela 
printed on ex: 
Ecllent paper, 
and can be had 
mounted on 
cloth if desired 
fat alight extra 
ont, 


War news 
made easy to 
understand 


The Most Complete Si 
of the Western 


More than 7,000 Villages, 
Towns, and Hamlets 

On this map there are shown more 
than 7,000 places. The State of [i 
contains about the same number 
square miles as shown on this map and 
in Illinois there are less than 1,700 places 
of 100 or more inhabitants. In addition 
to this vast number of places it gives all 
woods, fortresses, fortified towns, naval arsenals, forts, 
redoubts, batteries, aircraft depots, wireless stations and 
railways. The forests and woods are indicated in green, 
giving the map an attractive appearance, and adding a 
Strategical feature of importance. The scale of the map 

10 miles to the inch. It extends west to Ashford, Eng- 
land; north to Antwerp, Belgium; east to Frankfort, 
Germany; and south to Orleans, France. Tt shows for 
comparison the baiile line of 1914, when the Germans 
‘were almost at the gates of Paris. The ground gained by 
the Allies therefore, may be plainly seen. It is without 
exception the most satisfactory map of the Western 
Front which has been engraved. It has been prepared 
especially to throw light on movements as they occur. 
It may be examined with ease, for the type is bold and 
clean cut. 


A Complete Index Makes Locating Easy 


‘An index of towns and villages accompanying a may 

of this kind has been proven aw absolule necessity. The 
smaller towns are the ones usually mentioned in the 
news dispatches. ‘They are not to be found om ordinary 
maps, and the locations, of most of them were. and stil 
are, utterly unknown to the general public, but unless 


Follow the 
American 
TroopsinFrance 


their locations are known their strate. 
gical importance cannot be grasped. 
‘Nothing is more unsatisfactory than 
searching all over the map for a small 
place that may or may not appear upon| 
However, this loss of time and as 
ence is now al am end, for the index 
which accompanies this map makes it 
ailly more” ascfal_ and valuable. The 
index contains more than 7,000 names, 
An idea of the importance of this statement may be 
gained from the fact that 90 per cent of the war maps 
ble to-day contain fess than soo names. This 
index is bound in with the map and enables one to 
locate instantly any one of the 7,000 places mentioned. 


Sent on Approval 
‘The great value of this map is a0 apparent that a copy wittbe 
sent on approval, If, after examining this map, you decide not 
{elkeep your $1.00 for the plan, or $2.00 forthe cloths backed 
fap will be refunded promptly. Mail the coupon or write a let= 
Frinow to Nelson Doubleday. Dept. 1210, Oyster Bay, N. ¥. 


Nelson Doubleday, Dept. 1210, Oyster Bay, N.Y. 
Please send me the Large Scale War Map of the Western Front 
enappreral hn We return tie map in 10 days 
Wis Understood my dollar 


Tf you wan ranted on cloth, greatly” increas 
Gurabitlty. at the special price of $2.00, simply enclose $2.00. 
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Popular Science Monthly at the Front 


Have you a brother, son or friend going to 
the front or to training camp? Make him 
happy by sending him a good magazine 


Porutar Science Montuy will 
give him all the new ideas in me- 
chanics and science. He will learn 
all the new war developments in 
airplanes, submarines, destroyers, 
machine guns and tanks. What 
magazine will be more eagerly 
read by the boy at the front? 


How to Send 
Popular Science Monthly 
Uncle Sam makes no extra 


charge for delivering magazines to 
our soldiers and sailors at thefront. 


You can send Popunar Science 
Monraty at the regular rates:— 


For one year. . 
For six months..... 
For three months.. .40 


Send us the name and complete 
designation of his division, regi- 
ment, company and organization 
—like this: 

Arthur J. Nichols, 


Company X, Infantry, 
American Expeditionary Forces. 


Popular Science Monthly, 
239 Fourth Avenue, New York, N. Y. 


Aimed and Fired by Mechanism 


A i 5. 
q ‘The machine gun is nearing the zenith of its perfection. The coming weapon 
will be mechanically aimed, controlled and fired from a distance so that the crew 


may crouch in their dug-out, observe the foe through a periscope, and fire 
without exposing anything ‘but. a nerveless, fleshless mechanism of steel 
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Is This the Machine-Gun of the Future? 


‘The men are concealed and the trigger is pulled by machine; the barrel 
is:cooled like an automobile engine; the ammunition supply is continuous 


By Edward C. Crossman 
MV tecate guns talk in stutters— mechanism of the gun, so that the crew can 


staccato stutters. They can fire operate it in safety, from a distance. 
at the rate of six hundred shots per. ‘There comes now an inventor with the 

minute, but they can't keep up the pace. significant name of Ford—not Henry, how- 
Part of this failure is due to the fact that ever—with some startling improvements 
the ammunition containers are limited in for the machine-gun. 
capacity, part is due to the fact that the The first one 
very first rattle of shots jars the gun off 
the mark, unless the mark be a very large 
one, The gun must be “relaid,” before fire 
is resumed. Also, there is the fact that a 
continuous fire in any sort of machine-gun, 
water-cooled or air-cooled, would ruin the 
bore. The great heat of powder gases 
(more than four thousind degrees) results ater-cooling 
in a washing away of the steel of the barrel inwhich the wates 
in short order when the fire is continuous passes from the jacket around the gune 
enough. ‘The chief reason, however, for barrel to a regular automobile radiator, 
this break in fire continuity is the necessity which in turn is cooled by a fan driven 
for re-aiming the gun every twenty or by the power that operates the loading 
thirty shots unless ‘the mark is practically mechanism and which in turn is merely 
unmissable, the power plant of the car. A centrifugal 

What the machine-gun could use very pump makes the water move, although it 
nicely are these little things: A would surely thermo-siphon hur- 
mount with possibly a recoil - riedly if this system were used 
absorbing mechanism to pre- instead of the pump. 
vent the gun from jarring The third startler is the 
off a better fact that the gun is de- 
cooling system than the signed to be an integral 
ones now used — part of its car- 
which the water Hagewhich tea: 
boils away and gas engine pro- 
the air doesn’t pelled — vehicle, 
cool; a device Perhaps thisidea 
for continuous was borrowed 
fire for certain from the fight- 
conditions; me- ing. airplane, in 
chanical control Shieh thesis 
of the firing, the chine gun is ri 
feeding, the ele- idly mounted to 
vating, and the fire through the 


_ ‘The belt-loader on this machine-gun is operated by 
traversing power from the motorcycle on which it is mounted propeller. 
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If You Lisp or Stammer Train Your- graphic plate only one such i: impression, or 


self with a Mirror or a Candle image, can be obtained. With the motion 
picture film, however, a fresh piece of film 
ISPING and - is continually ex- 


stammering posed to the lens, 

Just such an ar- 
rangement exists in 
the human eye. An 
emulsion called vis- 
ual purple acts as a 
film of great lati- 
tude, renewing it- 
self as soon as it is 
struck by the light 
and discolored, It 
adapts itself to 
various _ intensities 
of light, protecting 
the retina from too 
brilliant a glare at 
all times. 


hich require en- 
tirely different 
treatment. 

Lispers, for in- 
stance, can be cured 
in a short time by 
tongue and palate 
gymnastics. ‘They 
“lithp” simply be- 
cause they do not 
work their tongue 
and palate proper- 
ly. By making the 
child speak before 
a mirror, however, 
the teacher can correct 
these mistakes. 

Stammering is a nervous 
disorder which cannot be 
cured 80 €: The pupil 
involuntarily applies too 
much force at certain parts 
of the vocal organs, caus- 
ing the stuttering ‘and a 
sputtering with which we 
allare familiar. Thecureis 
to relieve the over-worked 
parts by distributing the 
energy evenly. Thi 
learned by pronoun 
certain flowing sounds in Above: Pra 


A Self-Inflicted Tug- 
of-War to Increase 
Your Height 


T3 increase the height 
by a stretching pro- 

i the spine 
and stimulate the nerves— 
these are the purposes of 
af odd machine known as 
the pandiculator, invented 
by a chiropractic specialist 
for use in the practice of 
that method of treatment. 
he apparatus is simple, 


ng 


ictising breath consisting of a couch with 
front of a candle until the control with a candle flame. a headpiece and a foot 
flame does not flicker. Below: Tongue and palate rest that can be extended 


gymnastics befe irror H 
ne ome Be ration of a cog 


The Original Motion Picture Film— 2d ratchet device at the side. | The person 
who wishes to increase his or her height is 
It Is in the Human Eye fastened in the machine and the stretching 
Tet, the human eye and the photo- is done by turning the ratchet. 
graphic lens are very much alike in It is extremely doubtful if the machine 
design and operation is a well known fact. illustrated could do more than exercise the 
If you look through a photographic lens you neck and abdominal muscles. 
will see nothing clearly. To 
perceive the image a piece of 
ground glass or a plate of film 
is necessary. A plate is a 
piece of plain glass which acts 
as a support for an emulsion. 
This emulsion decompose3 
when struck by light, and the 
decomposition is made visible = 
by a process called develop- After you are strapped in the machine you stretch yourself as 
ment. With an ordinary photo- strenuously as you like by pulling the ratchet device at the side 
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Fiber Containers Take the Place of 
"Tin Cans for Preserved Foods 


IN is scarce. Imports have decreased, 
due to reduced production and poorer 
shipping facil “Ready-to-eat” foods 
are prepared in the containers; hence 
they require tin cans. Many foods, like 
ripe olives, jams, and spices, can be packed 
as well in glass jars. But the price of 
glass is steadily rising. 
To conserve glass and tin, containers of 
fiber or paper are being made in increas- 


ingly large quant They come in 
various sizes and shapes adapted to differ- 
ent uses. Most of them are coated with 


kage and helps 


it boar stiff, 

Fiber containers can be recommended for 
cream, oysters, syrups, dried fruits, jellies, 
mincemeat, horseradish, pickles, “deviled 
ham, chicken, vinegar, mustard, sauer- 
kraut and olives, 


The Umbrella Hat—It Was Invented 
Years Ago by an American 


‘HE umbrella hat is not a recent inven- 
tion, but was familiar years ago to the 
recidents of Seattle, as the particular head- 
of Robert W. Patten. He was a 
picturesque figure on the city streets, 
and he always wore the hat which 
he invented while mining in 7 
Mexico. / 
The hat is mounted on a 
freme which fits closely / 
around the head and / 
branches out in ribs like 
those of an umbrella, 
Originally, netting was 
draped around it to keep 
off the mosquitoes. The 
umbrella portion could be 
tilted to any ang 
Although not as wide as 
an ordinary umbrella, 
when used with an all- 
enveloping rain-coat, the 
umbrella hat keeps off the 
rain as well as if it were 
larger. The idea has been 


——a 


With this combination knife and fork a wounded 
man can cut and eat his food without assistance 


A Combination Knife and Fork for 
the Wounded 


VEN the ordinary tableware is under- 
going changes and improvements to 
meet the needs of the soldiers who have 
been wounded. The accompanying illu 
tration shows a combination knife 
and fork which will enable a man 
to eat in comfort without hay- 
ing to call on some one else 

to cut up his food. 
The knife blade is equip- 
ped with a bone handle at 
one end, and at the other it 
curves up and around and 
i ends in four prongs like 


those of an ordinary fork. 
The usefulness of the knife 
for the purpose is evident. 
Below the prongs is a 
broad flat portion slightly 
dented in, to prevent the 
food from slipping off. 
This als 
spoon, so that in reality the 
implement is a combina- 
tion of knife, fork and 


spoon. It may be used for 


adopted in a modified de- 
everything but soup. 


gree by farmers. 


‘The umbrella hat can be tilted 
at any angle to keep off the sun 


‘The November issue of Popular Science Monthly will be on sale on all newsstands, 
‘Wednesday, October tenth (West of the Rocky Mountains, October twentieth). 


The Makeshift Refrigerators of the Fighters 


i 


is stored. The ice is kept in the 
n there is ax 


Training a Horse for 
One of the Finest Ser- 
vices in the World—The 
New York Mounted Police 


Only men who show a marked 
aptitude for riding and only 
horses which reepond readily to 
the rigid courre of training, are 
accepted for the mounted divi- 
sion. This one is a bit unruly 


Photon © nt Film Serv 


Teaching a re- \, Throwing a 
cruit in the busi- horse so that a 
ness of stopping veterinary may 


work on its feet 
end legs. The 
rope is attached 
to one front and 
one rear foot, 


arunaway. The 
policeman's 
‘mount must run 
even faster than 
the frightened 
animal in order 
to head him off 


An Ounce of Prevention Is 
Worth a (Pound of Cure 


Se aes "| 


Above: Each 
anchor weighs a 
ton. A wheeled 
lever-hoist is 


In oval above: Spreading thenet. The mesh- 


‘Securing the bell anchors bottom cables 
¢s are very fine and are arranged ten feet apart 


(Of the nets to be used as submarine protection 


The Anti-Submarine Nets Our Tars Are Makin: 


Above : Having been shipped on 


which will carry them out to tc 


Two members of the Naval 
Reserve clamping the mesh 
joints together, the completion of 
the first stage of net work 


Barrels and tanks which will 
buoy up the finished nets at 
some strategic point. In the 
foreground are seen the anchors 


If All the Allies’ Army Blankets Were Rolled Together, 
End to End! 


Imagine yourself slowly running your eyes up the four hundred and fifty-one feet of the great 
wufu pyramid in Egypt. Do 


prodigious diameter stretches from 
‘most pyramid. Your mental picture will be like this one, and it will represent the miles of blankets 
‘that have been used in the equipment of the Allied armies from the beginning of the war until 
our entrance into it. And this enormous cmount of material is only one item of the equipment! 
Such comparisons are useful in bringing Kcme to the lay mind some idea of the total cost of the 
war in dollars and cents as well as in the consumption of products and the output of factories 
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What It Means to Feed, Shoe and Clothe the Armies 
of the Allies 


The food that was trans- 
ported during the first 
thirty months of the war 
to the Allies’ would fill 
six lines of freight cars, 
stretching from the State 
of Washington to Florida 


Our first equipment order was for four million 
two hundred thousand pairs of shoes, If a 
pair could be made that number of times the 
size of the ordinary pair, it could “press 
under foot” all Germany and Austria 


Up to April of this year, the Allies had used up 
six hundred and thirty-three million yards of 
cloth in the making of their shirt: 
forms. Such a strip could enci 
fifteen times, covering about 375,000 miler 
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France Patrols the Blistering Sahara with Airplanes 
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Indian Art Is Not Limited to Basketry 


The Indians of 
South America are 
so intermixed with 
the Spanish and 
other Europeans 
that there are few 
truc to type. But 
in the mountain 
regions there are 
many reminders of 
the primitive tribes. 
At left is shown a 
group of images of 
Colombian peazants 
carved from Seiba 
wood. These littl 
figures are made in 
great quantities by 
the young girls of 
ta, Colombi 
They are very ac. 
curate in details of 
costumeand expres- 
sion, ‘Types such 


as these are com- 
mon among the 
tribes in portions 


of the upper Andes 


‘The South American Indians are adept at making 
pictures out of feathers. Above is shown a bird 
scene fashioned entirely from feathers of tropical 
birds. It represents twelve days’ steady work 


At left: Statue of a Colombian peasant woman. It 
is molded from a peculiarly hard wax which does not 
melt even in the tropical heat. The costum: 
even the cigar—is typical of the Chibcha Indians 
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Food—Food—Everywhere If We Would Only Eat 


Painting a life-like model of a snake— 
not for exhibition in a museum 
but for illustrating the many foods 
we don’t touch. Shall we ever eat 
snakes? Once upon a time ox-tails and 
calves’ feet were considered useless 


Photon &) Prva I, Serv 


Can a man be 


Above are some well fed on 


unutilized foods twenty-five 
of our seashore cents day? 
Above are three 


—dulse, kelp, 
mussels, squid, 
periwinkle and 
sand collar snail. 
Ever eat any of 
them? If they 
tasted good rec- 
ommend them 


tables set for 
breakfast, 
luncheon and 
dinner at a total 
cost of twen- 
ty-five cente 


‘Kitchen males, pleating 
framed in baking tins 


Hell Fire Up to Date 
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> Dolling Up Your Ford 


A mirror carefully ‘A choke coil which gives a Rubber running boards are 


adjusted like the good strong illumination at very convenient — at fifteen 
one at the side of la Seven miles an hour without dollars a pair, thank you 
this car will pre- Durning out the lights when But they wear well and 
‘vent rear collisions | 3 going at twenty-five miles are very easily kept clean 


‘Here we have one of the few men who 
iknow where every Ford accessory be- 
tongs. He is showing you a decoy in- 

‘strument board to humitiate 
your pocizetbook, and a new- 
fangled automatic gaze de- 
vice for the gasoline tank 


Below: Rubber 
foot pedals are easy 
on the shoes and 
sometimes prevent 
your foot slipping 
when you apply 
the brakes quickly. 
They are said to 
reduce vibration 


which prevents you from 

bouncing out of the car 

when it strikes a parti 

ularly recist=nt cbstacle. 

It is probsbly the sim- 
a ae = plest device for the pur- 

‘Hand guards for doors eliminate 

Sey Deer air ihe moe pose on the market 

and break up the straight 

line at the side of the car 


Dolling Up Your Ford 


A set of gears for 
the driveshaft 
It gives four 
speeds forward, 
a lower high 
gear than the 


Every carbureter is better Arunabout with 
than the Ford one—so the $311.50 worth of 
papers say. This one accessories on it. 
gives 37 miles ona gallon It runs under 
and revels in kerosene its own power! 


Ford high and a 
lower low than 
the Ford low 


At right: A slip to go between 
the windshield and the top, to 
prevent drafts from sailing 

the necks of folks in the tor 


burns the hands at times. 
ter replace it with 
a cap of this type 


‘The robe rail costs from 
seventy-five cents to 
‘and it keeps the 
interior of the car neat 


The demountable rim graft 
—a pound of weight below 
the springs is as bad on 
tires as four pounds above 
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“Count Every Shot and Make Every Shot Count,” 
1 


Loading one of our const 
guns. Coast artillery in charged 
with protecting places of gr 
strategic or commercial 
portance against naval attacks 


At left: The breech of the big 
gun thrown open to receive a 
shell, several of which are 
mounted on trucks specially pro- 
vided for that particular work 


Is the Order Given to the Coast Artilleryman 


‘is (ee | 


A big gun at the moment of firing. It has been elevated into position before firing, and 
immediately afterward it falls back out of sight on its supporting members. The 
two-ton shell it has hurled off into space can penetrate the thickest armor 
of any battleship that may dare to poke its nose within a dozen miles of our coast 


“Tactics change 
every ten years,” 
said Napoleon. 
Before the war our 
coast artillery wos 
practising at ten 
thousand yards; 
now the range haz 
developed into 
twenty thousand 
yards and more. 
‘The energy nece:- 
sary to fire a shot 
from the gun in 
the picture con- 
tinued from the 
preceding page 
would project your 
two-ton automobile 
twenty-seven miles 
in less than twice 
as many seconds 


Building the Foundation for a Wasp Empire 
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The First Stage in the Life of a Wasp 


© Brown and Damon 
Queen in the act of laying an egg in a newly constructed cell. ‘The nest of this type 
of wasp is usually found suspended under the overhanging rcofs of buildings. The 
larvae remain in the cells until they reach the “pupa” stage. Then the cell is 
sealed up with the pupa inside, It evolves finally as a young wasp or “worker” 
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Three Stages of Growth in a Wasp Colony 


‘The front of a wasp's nest is seen at 
The nest has grown to an 
broods having been 


the colony 
face of a young 
veloped peers out 


shown cells of the wasp's 


s nest showing on 
wasp still in the 
and on the right a 
arly ready to issue 
into the world and take up the work 
of the empire. In the fall the nest 
grows to great proportions. At 
length the old Queen dies, and the 
young wasps fly away from the home 


Choosing Your Suit of Air 


A problem in scientific ventilation and how it is 
being solved by some interesting experiments 


By George T. Palmer 
Chief of Investigating Staff, New York State Commission on Ventilation 


‘Arrangements for measuring and distributing the flow of air in a schoolroom. ‘The room seems 
to be free from air-consumers, but it is not. Under the conical hoods are lighted candles 
which give off heat and use up oxygen at about the same rate as an equal number of pupils 


PROPER “suit of air” is just as ts. The funds 
important as a serviceable ‘suit of 
clothes. 

suit of air” is not imaginary. It is a 
fact. Our bodies are entirely surrounded 
by air. Out of doors we can make the air 
fit us pretty well by off or putting on 
more clothes, or by moving about if neces- 
sary to keep warm. Indoors, however, we 
have not so many privileges. 

This finding of the proper suit of air does 
not sound so difficult; for we are familiar 
with electric desk fans in summer and large 
ventilating blower fans in winter which 
blow large volumes of air through an entire 
building. But if the problem were simple 
our workshops and places of amusement 
would not have air that makes us feel bad. 

The New York State Commission on 
Ventilation is engaged in studying this 


A 


problem of ill-fitting air- 
to support the work are given by the New 
York Association for Improving the Condi- 
tion of the Poor. This Commission 
believes that the way to improve on the 
ventilation of our buildings is to find out 
first what good ventilation is, to find out 
what the human body in its different activ- 
ities needs. With these facts known, it is 
then necessary to learn how to produce the 
good conditions and avoid the bad. 


What Is Good Ventila' 


The first step in finding out what is 
good ventilation, is to measure the effect 
of different kinds of air on people. 

The body is likened to a steam engine or 
an automobile. The appropriate fuel is 
supplied and the combustion of this fuel 
with oxygen produces energy, some of 


‘ion? 
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which appears as heat and some of which 
appears as motion. The body can be 
thought of as an engine with steam up, 
with the fires constantly burning while 
life lasts. 

This fire keeps the body very close to a 
temperaturé around 98 or 99 degrees 
‘ahrenheit, which is much above the 
average outdoor temperature. 

Now with the fire con 
stantly burning, it is evi- 
dent that heat is con- 
tinually being given off. 
Through the lungs the 
gaseous products of 
combustion, carbon di- 
oxide (and along with 
this a good deal of oxy: 
gen also, for the body 
uses only a part of the 
xygen that is breathed 
in), are also constantly 
thrown off. But the body 
keeps its temperature cx 
stant by means of a wonder- 
fully complicated temperature 
control system. 

The Commission set about 
studying the effect of the 
various factors of the air on 


Measuring the size of the 
breathing spaces in the 
nostrils by breathing gently 
on a cold metal plate 
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week and then to another. They wrote 
down on paper just how they felt. But 
their opinions on personal comfort were not 
sufficient. It is also desirable to know 
whether people can do better work under 
one condition than they can under another, 
not merely physical work, butmental 
work. And are they as healthy in 
one condition as they are in 
another? Is it variations in 
temperature that have the 
greatest influence on 
health and_ efficiency? 
Is it variations in mois- 
ture? 

Nearly four years 
have been spent in 
getting the answers to 
these most important 
questions. Over two 
hundred different peo- 

ple—men and women, col- 
lege students, clerks, typists, 
truck drivers, boiler makers, 
firemen, the robust and the 
weak, the large and the small, 
the clean and the unclean, 
have spent some portion of 
their time—from one day to 


- six weeks—within the experi- 


this heat eliminating, gas 
producing, human engine by 
placing people, as shown 
‘one of the accompanying pic- 

tures, in a specially built ex- 

periment chamber, a room 

connected with steam coils, a * 
refrigerating plant, moisture 
producing apparatus, ventil- 
ating fans and yarious other 
devices for altering the condi- 
tion of the air. The great advantage of 
this experiment chamber over the ordinary 
room is that each of the various air 
factors—temperature, moisture, ete.—can 
be controlled and varied at will. In a 
crowded theater, for instance, as the air 
gets warmer it also gets more moist and 
begins to have a “crowd” odor. In the 
experiment chamber the temperature can 
be hotter while the moisture remains the 
same, or the moisture can be increased while 
keeping the temperature the same. In this 
way each of these various factors can be 
separated and studied independently. 

The Commission paid people regular 
salaries to stay in this experiment chamber. 
First these people, or subjects, would be 
exposed to one condition for a day or a 


‘The overheated air in the 
room has caused the bone 
in one nostril 


ment chamber. To observe 
and study the effects of the 
various air factors on these 
subjects the Commission has 
employed a corp of trained 
observers, —psychologists, 
physicians, physiologists, 
chemists, sanitarians, bacteri- 
ologists, and engineers who 
have recorded with scientific 
exactness each shade of differ- 
ence observed in the separate individuals. 


‘The Findings of the Jury of Specialists 


In the first place, they have found that 
so long as the room was kept cool, that 
so long as the temperature was not allowed 
to rise, it did not make much difference 
whether or not a plentiful supply of fresh 
air was supplied to the chamber. 

Even when the subjects spent a whole 
day and six days in succession in the 
unaired chamber, breathing air that con- 
tained the accumulated products of the 
breath, they did as good mental work, felt 
just as happy, and did as much physical 
work as they did when the ventilating fans 
were constantly changing the air. Further 
more, the most careful observations of the 


to swell 
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heart and circulation and the general 
condition of the body failed to show any 
harmful effects. The only indication of 
any depressing effect of breathing this 
confined and several times used was 
that about five per cent less food was eaten. 

The decreased appetite was not due to 
any accumulation of the gas carbon di- 
oxide; for, when large quantities of carbon 
dioxide from a tank were added to the 
fresh air being blown into the room, the 
appetite was not reduced at all. It is im- 
probable that any poison from the breath 
affected the appetite, for many elaborate 
experiments on this point have failed to 
show the existence of any such poison in 
the human breath, It possible that 
what affected the appetite adversely was a 
slight odor of sweaty clothes or decaying 
teeth, which 
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less. In this connection it should be borne 
in mind that in producing even this slight 
effect on the appetite the accumulation of 
re-breathed air in this experiment chamber 
was from three to twelve times as great as 
that found in an ordinary badly ventilated 
schoolroom. 

Compare this experience as to re- 
breathed air with the effects produced by 
over-heating, even slight over-heating; that 
is, i of temperature from 68 
to 75 degrees. At these temperatures, and 
with the subject essed for fall or winter 
weather, the heart beats faster; the body 
cannot get rid of its heat as readily and 
the heat accumulates thereby, causing the 
body temperature to rise sometimes a 
degree or more. The subjects feel uncom- 
fortably warm; they clo less physical work. 
One experi- 


odors are the 
natural out- 
come of the 
continued oc- 
cupancy of an 
unventilated 
room. 

The above 
statement 
should be care- 
fully seruti- 
nized and_re- 
read. This 
finding does 
not mean that 
fresh air is of 
no value. Fresh 
air is of the 
utmost value, 
ascan beshown 
by a wealth of 
examples. 
What this does 
imply is that 
the good ef- 
fects of fresh 
air are due more to one of its components 
—cool temperature—than to another com- 
ponent, chemical purity. Conversely, this 
finding indicates that the unrefreshened air 
of an occupied room whose temperature 
is not allowed to get too high, does not 
produce unfavorable effects on ‘the mind, 
the comfort, or the various organs of the 
body. 

On the other hand, that this re-breathed 
air, even though cool, is not entirely with- 
out some effect, is indicated by the fact 
that the subjects unconsciously ate slightly 


of reclining subjects under the same air conditions 


ment showed 
15 per cent less 
work done at 
75 than at 68 
degrees. The 
appetite, how- 
ever, remained 
about the same 
and the mental 
work was un- 
affected even 
by air hot 
enough to 
cause profuse 
perspiration 
and very evi- 
dent discom- 
fort. 
Ascompared 
with the chem- 
ical purity of 
the air, then, 
the variations 
in temperature 
have been 
found to pro- 
duce a very much more pronounced effect. 


‘The Nose Is a Pretty Good Judge 


Now, in addition to these effects, over- 
heated ‘air, or air which is warm enough 
to cause people, as they are dressed, to feel 
uncomfortably warm, also produces a very 
evident effect on the nose. There is a most 
peculiar spongy bone in each nostril, called 
the turbinate bone. This bone has the 
power of expanding or contracting. When 
it contracts so as to occupy very little 
space there is a wide clear passage to 
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breathe through, but when it expands it 
may become large enough to close up com- 
pletely the breathing space in that nostril. 
1t was found that warm air, from 80 
to 90 degrees, has a tendency to make 
this turbinate bone expand. Warm, 
moist air is apparently more 
likely to do this than warm 
dry air. The man in one 
of the pictures is breath- 
ing on a cold, shiny 
metal plate.’ The 
moisture in his breath 
condenses, is turned 
into water droplets 
on the plate and 
makes two little im- 
pressions whose size 
ives some idea of the 
breathing space. The 
black areas of the chart 
show that in this case the 
heated air of the room 
caused the turbinate bone 
in one nostril to expand 


considerably more than 
that in the other nostril. 
While this _appreci 


lessened his breathing 
space he was not so 
oppressed by the closeness 
of the room as he would 
have been if both nostrils 
had been affected to the 
same extent. This fact is of importance 
because this swollen or congested condition 
of the turbinates and adjoining membrane, 
accompanied as it is by increased secretion, 
I to do with catching of colds. 
sensation resulting is like 
that of a cold in the head. 


Why Even Warm Winds Are Cooling 


The reader may be tempted to inquire 
why, if heat has such a pronounced effect 
on the body, we are not all sick in the 
summer time. The answer is that we are 
not all si in the hot summer weather 
simply because we have means of keeping 
our bodies cool—as cool or actually cooler 
than when indoors in the winter time. 

In the first place the body produces less 
heat in summer. In the second place, we 
wear lighter weight clothing in summer. 

By reason of the excessively high tem- 
perature of the air about us in summer— 
80 to 100 degrees—our bodies are caused 
to perspire much more freely than is the 
case in an atmosphere of 70 degrees indoors 


This man’s tody is exposed to the 
temperature of one room and his 
ply head to that of another. He is breath- 

ing the air from the first room, The 
temperature of his head is being 
taken with an attached thermometer. 
The experiment determines excetly 
which part of the body is most af- 
fected by changes of temperature 
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in the winter. Our clothing becomes damp 
on absorbing this moisture from the skin. 
Now, when a current of air passes over a 
damp cloth it takes moisture away from 
the cloth—or causes water to evaporate 
from the cloth. Heat is used up in 
converting water or moisture 
into water vapor. Place a 
damp cloth on the bulb 
of an ordinary thermom- 
eter—the cloth need not 
be cold—and expose 
this to a breeze. You 
will observe that the 
thermometer imme- 
diately indicates a 
lower temperature. 
This is just wl 
happens to the body 
When a breeze—even 
though it bea hot breez: 
blows across damp skin 
or damp clothes it exti 
heat, The body is expo: 
more frequently to bree: 
in the summer; for we are 
out of doors more and even 
when indoors we have the 
windows wide open. This 
outdoor air is only very 
slightly purer chemically 
than the cool indoor air of 
winter. It is the cooling 
effect—not, however, cool 
enough to be chilling—which constitutes 
refreshment. The ventilating engineer ha 
got to know the causes of “freshne: 


Determining whether a student can do bet- 
ter mental work in a cool or a warm room 
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What a Life of Cap- —— 
tivity Does to 
the Lion 


OME interesting facts 
have been revealed 
from a study showing the 
differences between wild- 
killed lions and those which 
had died in the National 
Zoological Park in Wash- 
ington, It was found that 
captivity changes the nor- 
mal buff color of the lion 
to a darker color, the color 
deepening for each succes- 


sive moult for five years 
at least. Lions captured 
young and reared in cap- 
tivity had muscles little 
developed, and as a result 
their skulls showed a mark- 
ed difference from those of 
wild-killed lions. This was 
due, say the investigators, Absorbent} 
to the fact that the skulls meters! 
of lions are greatly influenced by 
muscular activity. Using muscles 
develops them; and disuse de- 
stroys. 


i 


A Stylish New Blanket-Coat for 
the Baby Lamb 


i es greatest obstacle which stands in 
the way of providing very young or 
new-born lambs with artificial coats or 
blankets to protect them from sudden 
changes in temperature or from 
until their own coats are h 
enough to serve the purpose 
the fact that the covering 
material is likely to de- 
stroy the lamb odor by 
which the mother recog- 
nizes her offspring. 

The blanket shown 
in the illustration 
leaves enough of the 
lamb's neck and body 
exposed to satisfy the 
mother as to the lamb's 
identity, and at the same 
time coyers the vital por- 
tions of the body snug! 
It is composed of a wate 
proof outer canvas, with 
soft woolen lining. Four 


aS 
‘The blanket is made of waterproof outer 


fagal force generated by 
the rotation of the shell spreads the 
flaming gasoline in all directions 


Firing Shells Charged 
with Gasoline Which 
Ignites on Impact 


heir great attack upon Messines 
Ridge, the British brought into 
play a new weapon, the inflammable 
shell. “We didn't use gas in the 
attack,” said one correspondent, 
“but every known form of offensive 
weapon I think we did supply, including a 
new horror known in the army as ‘oil cans,’ 
or ‘boiling oil.’ These on concussion 
burst and scattered conflagration over a 
wide area. We know from the prisoners 
taken that they caused terror and did an 
immense amount of harm."* 
Light on the nature of these flaming 
projectiles is given by an American 
patent which was. is to 
“Henry Dean, of Michigan, 
early in the war. A cham- 
ber containing high-ex- 
plosive powder is. situ- 
ated in back of the 
solid nose of the shell 
and right in front of 
the firing torch. Sur- 
rounding this highly- 
inflammable torch is 
the charge of gasoline 
which takes up by far the 
greatest portion of the 
interior of the projectile. 
Thus,when the nose of the 
= shell ‘strikes against the 
trench wall,the'concussion 


elastic loops fasten it on. canvas lined with soft woolen material sets off the gunpowder. 


New Jobs for the Motor-Truck and New 


How strong is a truck? 
Here is one that pulled a 
154:ton railway engine 


\ 
\ Acleaner for 


‘ . f I the wind 
‘The moving q Sa | shield whic: 
ball in this y cleans both 


levator and its frame- 
‘an improvised garage 


spark plug the top and 
Prevents ac- bottom glass 
cumulation \_ £ 

of carbon =< A 


‘Even on a wet, slippery street, this four-wheel motor-truck was able to pull a disabled twenty-five 
ton trolley car up a hill with a twenty per cent grade. The passengers preferred to walk 
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Additions to the List of Accessories 


Atleft: A portable Attached to the rae 
electric valve  diator cap, this 
grinder fitted small fan revolved 


with a motor- by the wind keeps 
driven drill tool 


the water cool 


Atleft: Steel Flags which 


‘skids to ele- spin around 
vate an aut like a pin 
mobile, st wheel are 


mounted on 


plant the 
the radiator 


pair pit 


‘An automobile glove with “wings” to 
take in coat sleeve and keep it clean 


War Work for Motor-Trucks 


army kitchen motorized. It was pre 


ented to New York National Guardsmen 


— | 


Utilizing the hollow space in the 
center of stored tires for a tool chest 


wind shield 
mer which 


Below: The he: 


h this vuleanizer i 
consists of a circular 

pisce of ible disk 
colored 7 D\, inametal 
class container 


tomobile derrick which is 
ons will lift three tons 


New Tools for the Automobile Repairman 


A. trouble 
light with 
a flexible 
handle for 
carrying it 
into the 
hard-to- 
reachplaces 


A new 
cork insert 
Ford fan belt 
Atright:Motor- 
cycle padlock 
locks the rear 
driving sprocket 
to the car frame 


Doing a locomotive's work. The automobile pulls 
two freight cars with loads of from two to twelve tons 


A new gas saver increases the 
speed of the car and prevents 
the formation of carbon 


‘The method of driving a new wire 
wheel is by means of six powerful drive 
studs on inner drive flange of hub 
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‘The latest oddity in motorcycles— 
the motor jis located in front, and 
direct drive is obtained by friction 


Turning a Car in Its Own Length 


It is a mere matter of lifting it and 
swinging it around on its rear wheels 


HE parking problem would be par- 
tially solved by the adoption of the 
device illustrated, which enables a car 

to turn around in its own length. 

It consists of a small wheel carried cross- 
wise of the car between the front of the 


permits the gas to force the oil in the system 
through a pipe leading to the tops of the 
two vertical cylinders carrying the lifting 
wheel. A further movement of t! 
the right or left opens two valves into two. 
additional pipes leading to the bottoms of 


motor and the the cylinders. 
radiator, This When the pistons 
wheel is mounted have moved 
on two pistons down to their 


which may be 
forced down in 
vertical cylinders 
by means of a 
fluid under pres- 
sure from the en- 
gine cylinders 
until it contacts 
with the ground. 


extreme bottom 
positions and the 
front wheels of 
the car are lifted 
clear, the ends of 
the pipes leading 
to the bottom of 
left. or right 
cylinder, accord- 


A further down- 
ward movement 
of the pistons 


‘The small wheel carried crosswise of the car between 
the front of the motor and the radiator is mounted on 
two pistons by which the front wheels are raised 


ing to the way 
the lever i 
moyed, come op- 


raises the front 
wheels of the car clear 
off the ground. 

‘The operation of lift- 
ing and turning a car is 
controlled from a lever 
mounted in a small case 
in the driver's cab, One 
double-ended pipe is 
screwed into the combus- 
tion chambers of two of 
the engine cylinders and 
then led to a double piston 
valve in the control case. 
This piping serves to carry 
a small amount of the 
compressed cylinder gases to the pisto 
valve, by the manipulation of which the oil 
in the two vertical cylinders carrying the 
small lifting wheel on their piston rods is 
put under pressure. Check valves are 
placed in the line outside of each cylinder so 
that the oil cannot back up into the engine 
on the suction strokes. 

The control cylinder in which the double 
piston valve reciprocates is normally open 
to the atmosphere ‘so that the gas under 
pressure from the cylinders may escape 
when the device is not in operation. A 
backward movement of the control lever 
shuts off the opening to the atmosphere and 


With the rear wheels as an axis, the 
car can be turned completely around 
in a space equal to its own length 


posite ports in 
dia thew plea aed. 
and permit the oil to 
flow down into the 
pump on the wheel and 
turn it one way or the 
4 other through gearing. 
/ The fluid under pressure 
escapes down the hollow 
piston rods to the gear 
pump integral with the 
small wheel, so that the 
small wheel is revolyed to 
right or left, In this way 
the car is turned com- 
ae pletely round, end for end, 
. in its own length. The car is lowered to 
the ground in the reverse manner. 
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Can the Baby When You Take 
a Journey 
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Will the Shell Burst When It Is 
Fired? A Water Test Tells 


Te good news is true. We have A PROJECTILE fired from a gun is 


been hoping for years that some in- 


telligent inventor 
would come along 
with a device to 
‘an obstreperous 
fantsduring the 
jate hours of the 
night. We sug- 
gested a hermeti- 
cally-sealed can 
wrapped in 
sound-proof_ma- 
terial, but Caleb 
M. Prather, of 
Evanston, Illi- 
nois, who is. the 
inventor “of the 
can illustrated, 
sidestepped our 


instructions at several important points. test she! 

He intends to use the can to rock babies grounds: 
tosleep. It is, in fact,a baby holde: 
aby holder and 
corsbined. Mr. Prather has provided sev 
eral holes in his can through which air can 
reach the baby. We don’t object to the ss 
ir but as long as there are _probabilitie 
in the can the baby’s yells will be it is better to 
ne-ve-wracking as ever. That was required for some of the 


can was to be a 


by getting 


c: A_ cover of 
the can is fastened 
by a button, and a 
seat is provided 
upon which the 
baby can sit and 
suck his thumb 
when the top and 
cover have been re- 
moved. Thecanis 
of steel and it can 
be fastened to the 
rail of a porch, the 
back of a chair, or 
the seat of a rail- 
road car. If the 
inventor will make 
his can air-tight 
and sound-proof— 
features which we 
originally suggested 
—we know of a 
bachelor who will 
buy a half dozen 
right away. 


subj 


In this holder the baby 
sits when awake or lies 
when asleep on the trip 


s are actually 
others are cu 


Our — subjected to 
lencer successfully resisted. 


that they 


supply a 


Shells filled with water are subjected to a 
strong water pressure test for thirty seconds 


subjected to enormous strains which it 


must be strong 
enough to with- 
stand; otherwise 
it might be as 
dangerous to the 
gun crew as to 
the enemy. To 
assure safety as 
well as destruc- 
the steel 
ich the 
are made is 
jected to different 


tests. Not only this 
but 
is cu 


further examination 
ustomarily made on 
¢ kriown as test 
ome of these 
fired in the testing 
jt up and the pieces 


ious strains which must be 


n't be done to every shell, the 
re picked at random, it being 


the lot. The 


re hat this would be so, but 


imple pressure test 
shells. 

French pres- 
sure test consi 
simply of filling eac! 
shell with water and 
then subjecting it 
to a strong 
pressure for 


they will either 
burst under the 
strain or a_per- 
manent expansion 
will take place. On 
the other hand, if 
the shells do not 
collapse and no per- 
manent expansion 
takes place, the 
shells must be sati 
factory so far a 
their strength 
concerned. This is 
conclusive evidence 
which can be se- 
cured for each shell 
with little trouble. 


From Soup to Nuts 


“Who's who” behind the scenes in 
a big hotel or restaurant kitchen 


RDERING a meal at a fashionable 

restaurant or hotel is simple enough— 

to the diner. But it is safe to say 
that few have any idea of what goes on 
behind the scenes, that is, in the kitchens, 
after the order has been given to -the 
waiter. 

As a matter of fact, giving one’s order of, 
say, oysters, soup, fish, steak, salad, dessert 
and coffee starts a most intricate process. 
In the first place, your waiter cannot give 
your entire order to one cook; he must go 
to as many different men as there are 
dishes on your order. First he stops at the 
oyster booth, where two or three men do 
nothing but open oysters. Then he goes to 
the soup cooks, of whom there may be six or 
eight; next, to the cooks who look after the 
fish, and so on to others who are speci 
in the preparation of steaks, vegetables, 
salads, desserts and coffee. In the average 
large restaurant there are from seventy-five 
to one hundred and fifty cooks, all of whom, 
with the exception of girls who prepare the 
salads and vegetables, are men. In addi- 
tion, there are the chef and his staff of 
assistants, who may number half a dozen 
and whose duties are to oversee the work of 
the others rather than to cook. 

When your waiter has given your full 
order he returns to the oyster booth, gets 
your blue points and takes them to you. 
On his way out the oysters pass under the 
eyes of no less 
than five differ- 
ent checkers. 

While you are 
eating your oy: 
ters, the waiter 
goes back after 
your soup, which 
must also receive 
the approval of 
the five checkers. 
Thesame process 
takes place in 
connection with 
eachdish brought 
out, which means 
that your waiter, 
who seems so de- 


It only takes a word to order a dish, but it 
takes a whole organization to serve it. 
‘You may rave at the waiter for being slow 
but while he is out of your sight he is hust- 
ling from cook to cook with lightning speed 


hustling during, the serving of your meal. 

The huge range, from forty to sixty feet 
long, is given over to the frying of different 
kinds of food. ..Italso contains the ovens; 
the broilers are separate. 

The steward is an important personage in 
any large restaurant, and commands a large 
ry. He must not only know what 
people like “te eat, but he must have 
statistics to show 
about how many 
people Wiltorder 
each item’on the 
bill of fare.» The 
preparation of a 
bill,important as 
it is; by no means 
constitutes the 
steward's chief 
difficulty. ~ He 
must know at 
all times exactly 
what the pantries 
and refrigerators 
and storerooms 
contain, and in 
ordering food 


liberate, does 


from the mar- 


Checking up the.food on his tray. The waiter has to 
pay for each item in chips out of his own pocket 


considerable kets, he must be 


Sit 
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A battery of cooks 
surrounded by pots, 
pans, covers, and 
skillets which are 
all used during the 
busy rush hours 


At right: A special 
order for a guest 
known to be hard 
toplease. Thehead 


that orde 
it was offered before 


peop! 


be prepared th 
chance there is a la 


tof” 


‘There are from seventy-five to one hundred 
cooks in the average restaurant. All are men. 
But girls prepare the salads and vegetables 


able to judge very clos< 
next 


sure that he ha 
of every- 
to fill all 
probable — orders, 
and yet not so 
much that it will 
be wasted. 

He doesn't 
have to guess at 
how many. people 
will order this or 
that dish so 
much as might 
be imagined. He 
has a book in which 
are pasted menus 
of many other 

On these 
has marked 
the number of 
certain dish when 
Consequently he is 

how much should 
ne. If by any 
call for the dish 


than on the last occasion, the steward, who 
watches everything going on in the 
kitchens, notes ‘o that by the time the 
supply begins to run out, he is having 

rs of the dish prepared. That 


nt of the better class 

nythin, 

is to pay the selary of all these 

t your five-dollar bill goes, as well as to 
the cot of provici 


Se 
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should be measured for the chair in which 

Both desk and chair = he spends one-half of the time that 

are mounted on : he is awake during his entire 

Soot ele: aN working life. 

Se boy commer the worker can perform his 

the same whether task standing as well as sit- 

the operator stands ting, his implements and 

on-site st her work his work should be so posi- 

tioned that he can relieve 

his tense muscles by dis- 
carding his ch: 

Take the two accompany- 

ing photographs 2 ex: 

ample of what Mr. Gilbreth 
has done for the typist. Note 
that both the typewriter desk 
and the chair are mounted up- 
onstools. The relation of the 

hands to the keyboard remains 
the same whether the typist stands 
or sits. When she is tired of si 
she has only to push aside the chair 
and stool and to continue her work 
standing. 

Here we have an example of the prop- 
er distribution of necessary fatigue so 
that the efficiency of the worker is in- 
creased and her well-being improved. 


Each Salesman Has His Own Tele- 
phone in This Grocery 


CHICAGO grocer increases his busi- 
ness through telephone orders by 
supplying each of his salesmen with a 
special telephone on a table bearing the 
Work the Typewriter Standing and S#lesman’s name. Thus he avoids the 


delays and confusion entailed by calling 
Sitting—It Lessens Fatigue the different salesmen to the telephone. 
HERE is no waste of any 


kind in the world,” says 

Frank B. Gilbreth, the motion 
study expert, “that equals the 
waste from needless, ill-di 
and. ineffecti i One 
r waste is fatigue. 
Some fatigue is necessary and 
some unnecessary. It is the 
business of the efficiency en- 
gineer to eliminate all unnec 
sary fatigue and to distribute 
the necessary fatigue properly. 

As the result of his study of 
fatigue, Mr. Gilbreth has come 
to the conclusion that few work 
benches or tables are absolutely 

tisfactory that do not permit “ee 
the worker to work equally well Each salesman has his own telephone and samples of the day's 
standing or sitting. The worker “specials” before him on his desk so that there is no delay 
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Buttons Are Now Madeas [= 7 
a By-Product of Beer 
‘HE spent yeast which 
collects in breweries and 
distilleries is put through a 
process which turns it out in 
the form of buttons, door- 
bell plates and knife handles. 
Formerly this left-over ma 
terial was considered to be a 
bothersome waste; now it is 
utilized, every bit of it. As 
it is gathered from the vats 
the yeast is of a dirty, gray- | 
brown color. The first op- 
eration is to dye it and then 
to work it over until it 
assumes the form of pow- 
der and can be hot-pressed 
into any form. In_ this 
stage itiscalled “‘ernolith.” 
It may be sawed, scraped, 
filed, drilled, engraved, 
turned to an edge, and 
lished. | The material 
as a particularly close 
and fine structure, and 
possesses sufficient hard- 
ness and elasticity for 
all ordinary purposes. 


Where the rigid teeth of a 
steel gear would scrape to- 
gether those of the gears 
made from cotton yield 


A hydraulic pressure of 
from six to eight thou- 
sand tons is required to 
make the fiber gears 


This Truck Loader Will Lift One Ton Gear Wheels Made of Cotton. They 


Ten Inches Per Second 


ECHANICAL loading devices are not 

rare, but the one shown in the 
illustration below has several novel features. 
It is in three parts: a supporting frame, a 
traveling crane and a dynamo for generat- 
ing the necessary electricity. The travel- 
ing crane comprises a motor, a clutch, a 
driving mechanism and a lifting winch. 
The hoist is carried 


Outlast Steel Gears 
G ARS are now being made of ordinary 
cotton which outwear those made 
from the finest steel. 
but it is true. 


It seems incredible, 


scrapings meansa cer- 


on a transverse track 
which is part of the 
traveling crane, so 
that it can lift a load 
from any point across 
the width of the ma- 


chine. It can be 
locked in any position 
desired. The winch 


has a capacity lift of 
one ton at the rate of 


tain amount of wear. 

Teeth made out of 
compressed cotton 
yield. They are there- 
fore perfectly noise- 
less. Compared with 
the metal gears, they 
are indestructible. 
To make these fiber 
gears, a large cylinder 
built up of cotton 


disks is compressed to 
but one sixteenth of 
its former length! 


ten inches per second. 
E. Fourhee, of Paris, 
is the inventor. 


‘A brewer’s wagon supplied with a travel- 
hoisting crane, which is electrically 


driven by a dynamo under the floor 


The New American Enfield Rifle 


‘A modification of the English Enfield 
with which our troops will be supplied 


'N order to obtain a sufficient number of rifles with which 
to arm the new United States army in as short a time as 
possible, the War Department has decided to supplement 
its supply of Springfields with a modification of the English 
Enfield rifle which is being manufactured in this country in 
large quantities for the British government. 

When plans for the army to be formed under the pro- 
visions of the draft law were being worked out, it was 
realized that the facilities which the Government had at 
hand for making the-go-caliber Springfield rifles were not 
adequate to turn out the number of rifles needed and 
that to build factories capable of supplying this number @ 
would mean a delay of many months. 

Three big at concerns were then making about 
2,200 Enfield riflés aday for the British Government and 
they were in a sition to increase even output. 

Hence the decision to manufacture a modification of 

the English Enfield adapted to the standard 30-caliber 

ammunition of the United States rifle, Within a few 
months these concerns will be making more than 
5,000 of the new rifles a day for the United States 

Government according to present estimates. 

The operating mechanism of the new rifle, while 
differing in general design, has the same functioning 
features as the Springfield; that is to say, opera- 
tion of magazine, loading and extracting, rotating 


motion of bolt and side ejection. The barrel is 
made of the same specifications as the Springfield 
with the exception.that it is two inches longer 
than that of the Springfield, which measures 

23.79 inches. 

The weight of the Springfield with bayonet 
attached is.9.69 pounds; the new Enfield model 
weighs about three-quarters of a pound more. 

The bayonet of the new arm is 1.125 inches 
longer than that of the Springfield, which is 

16 inches long; the assembled rifle with 

bayonet attached is 4.125 inches longer 
than the Springfield, which measures 59.212 
inches from the butt plate to the point 

of the bayonet. 
The design of the bayonet of the new 
rifle'iis practically the same as that of the 

Springfield bayonet, the only disference being 

that in the new rifle the back or top edge of 
the blade is straight along its’ entire length 
and the front or lower edge tapers to a point. 
The magazine is practically a duplicate 
of the Springfield, permitting the use of 
[the “same cartridge ‘clip carrying five 
cartridges. Inthe Springfield the rear 
sight is on the top of the breach end of 
the barrel whereas in the new Enfield it 
is on the toprear end of the receiver. 
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That Bit of Butter Left on Your Plate 
—wWhat Becomes of It? 


HERE are about sixty-four individual 

helpings of butter in a pound, each 
helping equaling about one fourth of an 
ounce. If the accumulated “scrapings” 
from the butter-plates after the meal were 
estimated there would probably be about 
one “pat” collected each day, in the 
average household. 

But if every one of our 20,000,000 house- 
holds should waste one fourth of an ounce 
of butter daily, it would mean 312,500 
pounds a day, or 114,062,500 pounds a 
year. To make this butter would require 
the product of over half a million cows. 
Even if such a waste occurred in only one 
home out of one hundred, the waste would 
still average over a million pounds—which 
is intolerable to think of, when the value 
of butter is so great intrinsically and gas- 
tronomically, and when those bits of butter 
might be put to such good usage if collected 
in a crock by the cook. 


This Vacuum Cleaner Is Used Like an 
Ordinary Broom 


NEW vacuum cleaner which operates 
without electricity combines the fea- 
tures of a carpet-sweeper and ordinary 
broom with the special vacuum feature. 
A bellows, which is operated by. the 
backward and forward motion of the 
cleaner, furnishes suction which draws 
the dirt and dust up into the retaining 


ra 

Revolving brushes in the central 
portion of the cleaner and a row of 
stiff bristles around the border serve 
to stir up the dust and loosen its hold 
on the threads of the carpet. As the 
particles are dislodged by the bristles, 
the brushes sweep them under the 
mouth of the suction tube and the 
bellows pressure sucks them up into 
the vacuum. In this way every 
particle of dirt is removed. 

The work is thorough and is 
accomplished with little effort. 
The cost of the 
cleaner is low and 
the operation is as 
little complicated 
as that of the , 
ordinary broom. / 
Thebrushes may 
be used alone. 


‘The vacuum-broom, which sweeps the 
carpet and then takes up the dirt by suction 
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Shipping butter in crates in which an ice 


container is inclosed for refrigeration 
How Print Butter Is Shipped to 
the Retailer 


‘HE wholesaler who sends his butter 
out to the retail trade in neath 
wrapped pound-packages or “prints,” 
runs less risk of having his product 
spoiled in transit than if the butter 

were shipped in tubs. The accom- 
panying photograph shows how 
he manages to keep the butter 
fresh and in shape until it is 
delivered. Into each packing 
box a closely covered tin 
filled with ice is placed. 
Around this the prints of « 
butter are packed. ‘Then the 
cover of the packing box is 
nailed on. The cold air is 
thus confined inside the box. 
The ice melts very slowly, 
so that the butter is kept firm 
and hard for many hours. 
Even when there are long 
delays in transit so that 
days instead of hours are 
consumed, as sometimes 
happens, the butter re- 
mains hard and firm; 
for if the ice should fin- 
ally melt, the water in 
the tin would still re- 
main z2lmost ice-cold. 
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© Newman Travctalks and Brows and Dawson 


Every bit of wood in the esl eieiad as aes age ‘The images are the figureheads taken 
ike 


from the bows of vessels. They are very life 


The Graveyard of Ships that Passed 
in the Night 


ONNSANTO is the name of a man 

remarkable not only in character 
but in occupation. His home is the Island 
of St. Thomas, recently bought from Den- 
mark by the United States. A visitor 
to St. Thomas cannot fail to hear about 
him, and should not miss the opportunity 
of seeing him. 

He lives on Krum Bay, a crooked arm of 
the blue Caribbean, almost landlocked by 
the hills that surround it on three 
sides. It has been the graveyat 
of many a ship. In this little 
haven the vessels were disman- 


tled; the shore-line is 


strewn with their re- 
mains. The home of 
Monnsanto is con- 
structed entirely from 
the wood of 
ships. Every beam 
and plank has its story 
or legend. Wood is 
wood and iron may be 
iron, but when it is put 
into the form of ships, it becomes a thing of 
life and each plank shares the ship's history. 


Silied with tak which i Liber 
ated as the wax interior melts 


and peer uncannily from unexpected places 


What Is It—Pencil or Pen? It Has 
Neither Wood nor Graphite 


WRITING implement composed of a 
mixture .of wax and finely-ground 
pumice stone containing particles of ink, 
has been invented by William C. Geer, of 
Akron, Ohio, to take the place of ordinary 
and fountain pens, pencils, crayons and 
all other writing implements. As the body 
of the new writing device is composed of a 
mixture of wax and pumice stone, which is 
easily worn.away when rubbed against a 
paper surface, the inventor claims 
that the cells of ink intermixed 
with the wax and 
pumice stone will also 
be liberated, giving a 
uniform supply of ink. 
The device is made 
by mixing the wax, 
pumice stone and ink 
together. When it is 
heated to the proper 
temperature it is sud- 
denly immersed in cold 
water, This chills and 
solidifies the wax mix- 
ture, producing a body having a cellular 
structure, each cell being filled with ink. 


pen are 
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A Shock Absorber for the 
Soldier’s Kit 


‘OT all the difficulty that 
a soldier has in carry- 
ing a pack on his back is 
due to the sheer weight of 
it. An equal, if not a greater 
strain is caused by the con- 
stant jolting of the equip- 
ment as he walks along. 
To ease this strain, an 
Englishman, James A. Pug! 
of Cardiff, Wales, .has i 
vented a pneumatic shock 
absorber for the soldier. The 
incessant jolts of the soldier's 
pack are cushioned on this, 
and the strain of marching is 
correspondingly lessened. 
Two small pads of rubber 
are sewed in pockets at the 
shoulders of the man’s tunic. 
Another similar, but larger pad is sewed in 
the back of the tunic, just above the belt. 
Corrugations on the under side of these 
pads allow the circulation of cool air, so 
that the soldier's back will not feel the 
heat of the pack. By inflating all three 
pads through the small connecting tubes 
and their check-valves, they are converted 
into veritable cushions which will ta 
away all the shock of the heaviest pack, 
The pack is fastened on in the usual manner, 
and is then inflated through the mouthpiece 
shown in the photograph below. The two 
ends of the mouthpiece fasten together 
across the front when not in use: 
When unclasped, the pads b= 
come deflated automatically. 
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‘These air-filled cushions keep the 
back cool and protect it from jolts 


A life-boat drill on board a coast liner. All on 
board must don life-preservers when a bell rings 


The Life-Preserver Is More Important 
Than Meals Aboard Ship 


HE life-preserver is your best friend 
when you travel on ocean liners these 
Even the captains of ships that 
he coast insist that you get 
acquainted with the life-preserver the first 
hour or so you are on board. 

Lifeboat drills are now regularly held 
on all liners. At the sound of a bell the 
passengers and as many of the crew as 
can get away from their po: rush to 

iously assigned 
They immediately 
don their life-preservers and 
then wait for the next signal, 
which may direct them to get 
into the boats or order them 
back to their staterooms. 
A certain number of pas- 
sengers are assigned to 
cach boat and an officer 
is appointed to take 
charge. 
Sometimes drills are 
held every two hours dur- 
ing the day to acquaint 
the passengers thoroughly 
with their positions on 
deck and to get them used 
to the warning bell which 
usually sounds when least 
expected. The life-pre- 
servers are made of 
canvas-covered cork, 
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Two Ties in One—The Bow and 
the Four-in-Hand 


. D. BAILEY, of Coffeyville, Kansas, 
has devised 2 method of saving his 
ties by combining his four-in-hands and 
Thus he can wear the 

hands, or the other 


way around. 
His first efforts resulted in 
folding tie, too bulky to be pr: 
cal. Then he put one tie 
the other, making one serve as 
the padding of the other. 
That met all requirements. 
This method of combin- 
ing the ties by means of 
clasps eliminates all 
padding in the four- 
in-hand, because the 
bow tie takes the 
place of the pad- 
ding, and also elimi- 
nates all but the 
end of the four-in- 
hand itself. In the 
duo-tie there is little 
more material than in 
the regular four-in- 
hand. The under part 
of the tie does not show 
when worn, so that you 
could wear a green bow 
tie and a.red end, if you 
wanted it that way or 
any other combination. 


‘Tying a four-inchand. | When worn in this 


way the bow- 
Your Motor Is Known by the Piston 
Rings It Has 


‘OW far and how fast your automobile 

travels, depends upon the power 
emanating from the motor, and that 
power, in turn, depends upon the piston 
rings. Piston rings are inserted because 
they increase the motor power of the car, 
keep the compression at maximum and 
therefore put more power behind the drive 
of the piston itself. A good piston 


i¢ portion is the padding 
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power. Therefore, the piston rings are the 
soul of an automobile motor. The finest 
built motor with indifferent piston rings is 
an indifferent motor. Built to give a rated 
power, it loses that power if the piston 
rings do not conserve it. 

When you select a piston ring for a 
motor, it is best to get a ring that is 
made of one piece. Since the piston 
of a gasoline engine has to work 
in its cylinder millions of times, 
the fewer parts there are the 
better. As a rule, the piston 

ring should be made of 
durable cast iron or steel. 


It Holds and Presses 
Your Tie at the 
Same Time 


COMBINED 
necktie holder 
and press which 
takes the wrinkles 
out of your scarfs 
after you have worn 
them is the latest con- 
venience for the man 
who is particular about 
his neckwear. The 
holder and press is of 
veneered maple. It 
takes the wrinkles out of 
a scarf at the particular 
place where they have 
been caused, by stretch- 
ing that portion under 
spring wire clamps. 

‘The wide part of the tie is held in a press 
as well as the narrow part, strong wire 
springs holding the wooden members closely 
together. The holder may be hung on the 
wall, as a portion of the wire spring 
projects for that purpose. Several ties 
can be accommodated in the holder at 
one time. 

Pressed in this way, the ties are kept 
smooth without the sheen imparted by 
a hot iron. 


ring will touch the cylinder walls at all 
points, making an air-tight joint. 
With all joints air-tight the gasoline 
concentrates its entire energy on the 
top of the piston head when it 
explodes. It is like the charge of 
powder behind a bullet in a rifle. 


A poor piston ring, like an ill-fitting 
bullet, will lose much of its propulsive 


1 holies that keene your ties In shape by presing 


them tightly between boards clamped together 
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A Crutch Built on the Principle of 
the Rocking Chair 


NEW crutch has 
made its appear- 
ance in England, where 
crutches just now are 
as numerous as walking 
sticks. Its principal 
feature is a rocker at 
the base, like that of a 
rocking chair. This is 
said to make walking 
easier. Instead of two 
sticks coming together 
to form a round stump 
the sticks of the new 
crutch are continued 
parallel from the shoul- 
der-rest to the rocker. 
The rest that fits 
under the armpit is a 
curved piece of hollow 
rubber tubing, like a 
motor-car tire, and the 
handle is adju 
the height. 


chair, 


Steam Jets Which Save Thousands of 
Dollars in Large Power Plants 


'N large power plants even little “losses, 

if allowed to continue, will produce an 
annual loss of thousands of dollars. Of all 
such losses, that caused by soot is one of the 
most persistent. Collecting as it does in 
layers perhaps an inch thick about the 
water tubes in the boilers, it serves to in- 


‘The crutch has a rocker like a rocking 
which makes 
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sulate the water from the heat of the fires. 
A method employed by a Chicago firm 
for doing away with the soot evil, first 
allows the soot to col- 
lect. Then, through 
rows of nozzles 
mounted at short in- 
tervals at the top of the 
water tubes, live steam 
is passed at high 
velocity. At first, the 
steam jets are directed 
downward on the lower 
rows of tubes. No 
speck of dust can hold 
its perch. By slowly 
rotating the nozzles, 
tke turning jet is diz 
rected upon the middle 
rows of tubes, and 
lastly upon the very 
topones. The battery 
of steam jets strike at 
an angle. The steam 
glances off, carrying 
the soot with it with- 
out wearing away the 
pipes. 
At no point do the nozzles direct the 
steam directly upon the pipes. By blow- 


walking easier 


ing diagonally upon them the force ex- 
erted is uscd in carrying away the soot 


rather than in beating upon the pipes. In 
this, way a boiler can be rendered one 
hundred per cent more efficient. Less 
coal or fuel will be required to get up a 
given amount of steam and the pipes and 
metal parts of the boiler will last longer. 


blowing on the diag 
pre 
poy ere 
pa eer 
Foes 


Layers of soot on the water tubes of a boiler insulate the heat from the fires. Such a condition 
is avoided by blowing the soot off with high-velocity steam through sets of rotating nozzles 
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Nasty Job This—Cleaning 
Customers’ Ears 


E IDENTLY the Japanese are a long- 
suffering people. Take for instance 
the docility of the 
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the handles the swing is set in motion. The 
harder one pulls the higher the swing goes. 
The inventor also provides the swing 
with foot ropes which may be operated in 
conjunction with the hand ropes or in- 
dependently of 


occupant of the 
barber's chair in the 
accompanying 
photograph. He 
has seated himself 
there to get his hair 
trimmed and will 
pay the price, no 
doubt. But as part 
of the tonsorial op- 
eration, the barber, 
with a contrivance 
somewhat like a 
series of blunt knit- 
ting needles padded 
on the ends with 
cotton, proceeds to 
clean out the ears 
of his patron, The 
boy in the back+ 


them. These are 
fastened to the 
handles in the same 
manner as the hand 
ropes. 
By working both 
foot and hand ropes 
the swing can be 
set in motion almost 
immediately. By 
pulling downward 
the swing is forced 
forward; and when 
the handles are re- 
leased the weight of 
the child forces the 
swing backward. 
The foot-ropes 
and stirrups also 
make it possible for 
two children to 


ground _ illustrates 
the oriental’s fear 


of the camera. eseeine oct 


Pulling and Pushing to Make 
the Swing Go 


ECAUSE it was impossible to read the 

evening newspaper and swing his 
children at the same time, George A. 
Netcott, of Independence, Iowa, set about 
to devise a self-operated 


the patron's 
portant part of the barber's duty in Japan 


swing together, one 


ears is an im- 
operating the 
handles and the 
other standing in the stirrups and 
“pumping” in time with the hand move- 
ment. Although designed for the smaller 


children, the swing is strong enough for a 
child of any size. Its weight-carrying 
power depends not so much on the ropes as 
on the strength of the ceiling hooks. 


swing which would enable 


a child to swing itself 
without calling on the 
parent for assistance. 


After developing three s 
of swings he finally adop' 
the one illustrated on account 
of the ease of operation. 

His swing differs from the 
ordinary swing in that it has 
an additional pair of ropes 
which serve as the propelling 
force. These ropes are se- 
cured at their upper ends to 
hooks placed a few inches in 
front of the hooks which hold 
the swing ropes. At their 
lower ends the ropes terminate 
in a pair of handles which 
slide freely up and down the 
swing ropes. By pulling on 


] 


Hand and foot ropes connected with a pair of hollow handles 
enable the child to operate the swing without assistance 
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This Bird’s Nest Is Evidently 
a Two-Room Apartment 


RDS, like persons, sometimes do 

strange things. Here is a double nest 
of a “Chipping” sparrow, an un- 
usual type indeed for this 
bird. A guess at the ex- 
planation would be that 
a roving bird, probably 
a cuckoo, which i: 
notoriously lazy 2 
homeless, deposited an 
egg in the sparrow's 
nest while she was 
taking a bit of recrea- 
tion. When the spar- 
rows discovered it they 
busied themselves 
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curious vehicle which plunges through the 
waves as easily as any boat and which runs 
on land as easily as any automobile; for 
Delia is both boat and car. 
Now comes M. J. Ravaillier, a French 
inventor, with a smaller vessel of 
similar design. The accom- 
_ panying photographs show 
this boat on land and 
emerging from the 
Seine. It measures 
about sixteen and one- 
half feet in length and 
seats four persons. 
Its steel hull is sup- 
ported in front and 
rear by the usual axle 
and wheels. The axles 
fit into watertight 


making an addition to 
the original nest, to 
which they transferred 


A freak nest built by a pair of sparrows 
bly because of a strange exe 
laid by another bird in the original nest 


tubes which pass 
through the hull, The 
craft is propelled by a 


their own eggs, leaving the intruder's in 
the old nest to addle. 


Which Is It—Boat or Motor Car? It 
Travels on Both Land and Water 


ia ELIA the motor duck” is no doubt 

remembered by readers of the Poru- 
LAR ScrENCE Montuty, For the benefit of 
those who did not see her in our issue of 
March, 1916, let it be said that Delia is a 


twelve-horsepower engine. Two distinct 


transmissions are used. 


It Takes About 150 Pounds Pressure 
to Break an Egg 
INAS executed a wonderful piece of 

workmanship when she put the shell 
around the egg. Most of us have an idea 
that the shell is fragile. It is—sometimes; 
but scientists have established the fact that 
the average pressure under 
which white eggs break is 


one hundred and twelve 
pounds. Strange to say, 
brown eggs are stronger 
than white ones, It takes a 
pressure averaging one hun- 
dred and fifty-five pounds to 
break them, the minimum 
being one hundred and 
twenty-five pounds and the 
maximum one hundred and 
seventy-five pounds. When 

it is considered 


The boat is 
hauled up but 
of the water 
with ropes. 
After which it 
proceeds over 
the land route 
with a chauf- 
feur at the 
driving wheel 


that the thick- 
ness of an aver- 
age eggshell is 
.013 and the di- 
ameter of the 
eggs one and 
three-quarter 
inches, some 
idea may be 
formed of their 
enormous 
resistance, 


Healey’s Instruction Box 


‘wooden box is modeled after the 
‘Oral instruc- 


‘opening the door. This can be accor 
Sliced only i the stepe fn the procedure 
Fre accurately followed, one after the 
thers Mechanical” manipulation, 
Shemory, and the ality to follow tne 
ftructie are. involved in. the "pere 
formance’ of this tent Ht may alt be 
gestive au regards the "vocatio 
Aptltudes of he subject being tested 


What Makes a Criminal? 


Reaching the minds of those 
who habitually rob and kill 


By Dr. L. E. Bisch 


Dr. Bisch is one of the leading authorities on abnormal 
psychology in this country. He occupied a chair in Columbia 
University. His work in connection with the establishment 
of the psychopathic police laboratory of New York city is we'l 
known. He is row on his way to France in order to study 
for the Government the psychological effects of war on our 
soldiers.—Editor. 


ligent being. But these two criminals were not normal. 
At the Psychopathic Laboratory of New York Police 
Headquarters the cighteen-year-old thief was found 
to be mentally about six years old, And that is why he 

used violence when violence was unnecessary. 
Hundreds upon hundreds of such criminals are 
arrested each year. In New York city alone it has 
been estimated roughly that each day there fall into 
the hands of the police between twenty-five and thirty 
persons who are mentally below the normal to such 
an extent that they should be examined 


YOUNG man of eighteen and a com- 
panion entered a tenement building. 
They seemed tobe peddlers. They knocked 
at a door and entered a flat. Within was an 
old man, confined to a chair, helpless, and 
stone blind. One of the two peered 
about to find out if the old man 


was really alone. The other—the 
eighteen-year-old youth—took a 
hammer and knocked the old man 
seless. Then the flat was looted 
The two robbers were caught 
as they fled. 
Why was such violence nec- 
essary? Couldn't the blind 
old man have been restrained 


without cruelly beating 
him? These are the ques- 
tions of any normal, intel- 


by experts and placed in proper institutions 
for life. Only thus can society ever rid 
itself of a tremendous burden of crime. 


No Hope for the Feeble-Minded 


Feeble-minded individuals never were 
normal and never will be normal. 
All are potential criminals. B 
cause they cannot reason, because 
they have no moral sta 

dards, be they 
cannot conduct them= 
selves like respec- 
table members of 
the community, 
they fall 
easy prey to 
dishonest 
ds. What 


ause 


an 


Perfect.” “The test in general reveals the subject's learni 


‘The Mirror-Drawing Test for Accuracy 


‘The subject is asked to trace a design which he cannot see directly because 
and the design but which he can see very clearly by means. of its reflec 


the cardboard placed between his 
mi the "Sprnctise makes 
fs to Iipht 


ling ability apd 
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jal characteristics 


is more, they follow the natural lines of least 
resistance. Unable to overcome tempta- 
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ing, but when once criminal tendencies 
make themselves manifest, segregation is 


tion, they readily go 


the only course. We 


to any extremes 
which their narrow 
and stunted think- 
ing may dictate. 
The “hizh-graders" 
and ‘borderline 
cases” may deceive 
one—deceive so well 
that only the experi. 
enced, after repeated 
and varied testing 
andexamination,can 
discover their de- 
fects. This “almost- 
normal” type, with 
his superficial rea- 
soning and cunning 
planfulness, consti: 
tutes the most dan- 
gerous class imagin- 
able, At his door 
can be laid some of 
the most hideous 
crimes ever perpe- 
trated. 

Once feeble- 


need more institu- 
tions where such un- 
fortunates can be 
cared for and pro- 
tected, developed 
mentally and manu- 
ally to whatever de- 
gree may be possible, 
and given employ- 
ment and a mode 
of living best suited 
to make them useful 
and happy. 

The insane were 
once normal and 


proper treatment 
here is even more 
obvious. What good 
is a prison sentence? 
Surely it does not 
reform. We are be- 
ginning to see that 
the jail is no place 


minded, always 


for an irresponsible 


feeble-minded. Edu- 
cation may improve, 
watchful ‘care and 
studied training may 
render a defective 


‘The Equilibrium Test 
To the trained observer much, an be Harned fom 
toting a person's powers of equilibrium when in some 
Such position a that here shown. Tremor of the 
Randa, eyelids. face 'musclee—alvo marked ‘swaying 
(Of the entire bodycmay suggest the presence of Oreamie 
nervous disease in focipfent or advanced stages 


person. The padded 
cell is giving place 
to the hospital. But 
the change is all too 
slow. Only too often 


social and law-abid- 


most logical insertions to co 
the subject is inserting a child's bo 


one suffering from 
paresis (‘softening of the brain”) is 
arrested, sentenced and jailed; the 
underlying cause of his misconduct 
is wholly undetected; perhaps he is 
looked upon as a drunkard becau 
of his strange antics. Yet pares 
an incurable mental disease that al- 
ways leads to dementia. So, many 
mild ii s pass through the 
courts unrecognized. 


A Laboratory Where Criminals 
Are Studied 


The work of the Psychopathic 
Laboratory proved a number of 
things. Of the cases chosen from 
the daily police “line-up,” and the 
cases examined at the request of 
Police Lieutenants, Magistrates, 
Judges of other courts, Department 
of Correction, and the Parole Com- 
mission, about 50 per cent of the 
first 450 prisoners studied were 
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shown to be suffering from some degree of 
mental abnormality. 

Many of these cases would have escaped 
the detection of the casual observer. The 
symptoms 
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mindedness, nor even insanity, especially 
when chara“teristic signs or symptoms are 
not marked or are absent. Numerous tests 
are necessary. A single test alone is not 

significant. It 


were not 
marked, and 
only by care- 
ful examina- 
tion was the 
real nature of 
the maladies 
brought out. 
Many of the 
cases were 
hopeful. That 
is, prompt 
and energetic 
treatment 
would have 
cured them, 


was found at 
the Labora- 
tory that an 
investigation 
of the home 
conditions, 
hereditary 
traits, and 
even study of 
other mem- 
bers of the 
prisoner's 
family, often 
revealed 
most valu- 
able data. 


so that fur- 
ther criminal 
practises 
would have 
been pre- 
vented, 
It must not be assumed that all criminals 
are abnormal mentally, Some, in fact, de- 
liberately enter upon a career of crime 
just as any person might choose a profession. 
Still, lack of education, bad companionship, 
unfavorable home and neighborhood en- 
vironment play a most important part in 
the life of a normal criminal. All repeated 
offenders show a certain amount of judg- 
ment-error. They do not learn or do not 
want to learn that “it pays to be good.” 
Real reformative measures often help. To 
stigmatize an individual for life is unfair 
as well as.useless. If a criminal is unsound 
mentally he should be treated, segregated 
or both. If he is sound mentally his case 
should be studied as an individual and a 
sincere attempt made to reach “the man 
inside.” After such an eliminative process 
only a comparatively small residual will 
remain for whom the outlook is hopeless, 
A beginning has been made in all these 
fields, but much still remains to be done. 


How the Criminal Is Tested 


To classify the criminal population was 
the work of the New York Psychopathic 
Laboratory. It was proved beyond ques- 
tion that moral deviation is frequently 
associated with, and caused by, mental de- 
fectiveness or derangement. 

It is not an easy matter to detect feeble- 


The Simple Form-Board Test 
his kind do not involve the we of language and are valuable ia 
szamining foreigner. Th ace teat in the stration was devised by Dr. 
‘This test la very simple since each piece of-wood has a design of a part 
Of the face drawn on one side of it and only one arrangement ts posuible 


Mental 
tests are of 
two main 
kinds—so- 
called Tests 
of Intelli- 
gence and so-called Form-Board Tests or 
“Tests of Doing.” In the first named the 
use of language is involved and the subject 
answers a list of questions given, follows 
written directions, etc. The most valuable 
of these have been “standardized""—that is, 
after experimenting upon hundreds of nor- 
mal subjects of average intellect a deter- 
mination of the normal response has been 
made. The replies of any given subject are 
then compared with this normal standard 
and so a suggestive grading as to normality 
and subnormality can be made. In the 
Form-Board tests the results are interpreted 
in similar fashion. They are especially 
valuable in that the use of language is 
largely eliminated. In most of these the 
subject places irregularly shaped pieces of 
wood in a frame—only one arrangement 
being possible for a successful performance. 

This by no means covers the whole sub- 
ject of mental testing. Maw other tests 
are in general use and the scoring is often 
difficult. The great value of psychological 
tests rests in the fact that in this way 
complicated mental processes are to a cer- 
tain degree objectified and thereby the 
personal equation and subjective interpre- 
tation on the part of the examiner is 
minimized. Often numerous procedures 
and tests that call for special abilities or 
intelligence reactions are necessary. 


She Launches Seaplanes and She’s Unsinkable 


Aship which is built to serve as a 
ctarting platform for airplanes and 
to combat the submarine menace 


not too far submerged, can be seen from 

anairplane. Unfortunately an airplane 
cannot rise from rough water. Hence, 
even when used as a scout for a battle fleet 
sin order to determine the number and posi- 
tion of an enemy’s ships, the seaplane has 
its limitations. 

Mr. John L. Bogert, a mechanical and 
consulting engineer of New York city, has 
designed what seems to us the most 
practical and brilliant plan thus far pro- 
posed for coping with the problem of 
detecting submarines as well as increasing 
the possible applications of the seaplane in 
rough weather. We doubt whether sub- 
marines can be detected under water 
except in the most favorable conditions, but 
apart from that Mr. Bogert’'s plan has 
genuine merit. 

Like an eagle, an airplane must be in 
motion before it can fly. It must run along 
the ground or the water until it gathers 
momentum, Since it is impossible to 
gather speed in rough water, Mr. Bogert 
proposes first of all to eliminate the super- 
structures and deck houses found on every 
ship. All smokestacks, ventilators, masts, 
boat cranes, deck houses, and obstructions 
that might injure the returning or departing 
airplane are either eliminated entirely or 
made so that they can be stowed away. 
The wireless masts, as well as the derricks 
for hoisting the seaplanes on board after 
their flight, are made to swing from a hori- 
zontal to a vertical position, The hatches 
are flush with the deck. 


I’ water is reasonably clear, a submarine, 


GnRapic-fire guys: \ 
tes ae an 
2 | 


\ 


“Aine living queeea ore 
air shop for seazienes 


-sosition of wireless. 
masts when raised 


\\ Seaplane [nding ane: leoreirg aech/ 


Incline deck forward 
‘to launch seaplanes. 


Derrick masts’) * 
sfrnRpid-fire guns 


Wireless masts 


Bow-on view of the Bogert mother-ship 
showing seaplane ready for its flight 
ince the airplane must have a good 
start, the ship is 560 fect long. Toward the 
bow, the runway rises so as to provide a 
good take-off for the airplane. Beneath 
the take-off is the pilot house. 

It is possible for a skilful aviator to land 
on the deck of Mr. Bogert's vessel. But it 
more likely that he would prefer to alight 
on the water. Should he do so, a crane will 
hoist him on board again. 

Mr. Bogert's mother-ship for airplanes 
(it can carry at least a half dozen of them) 
The hull is subdivided 
and is provided 
r sides to distribute the force of 
the explosion of at least two torpedoes. A 
battery of four six-inch rapid-fire guns is so 
mounted on the ship that any three can be 
trained on an object ahead of the stern. 

Landing on a deck is not easy, par- 
ticularly if the speed of the seaplane is 
thirty-five or forty miles an hour. Mr. 
Bogert would therefore provide the sea- 
pleves with brakes which would bring them 
to a stop in about one hundred and eighty 
feet. This rate of retardation is about 
twice as great as that of the emergency 
brakes used on most railways. 

Mr. Bogert's ship is to be driven by 
Diesel engines. Steam, however, could be 
used if folding smokestacks are’ adopted. 


Position of derrick 
masts when raised 


{Engine ror shyight 

fiogh with deck 
Gnropid- 

sie gins 


‘the masts, funnels, derricks, of Mr. Bogert’s mother-ship for seaplanes can be swung down, 


‘An absolutely unobstructed deck is thus provided for the launching of the seaplane. 


The ship 


is to be 560 feet long and about 80 feet beam. It will be driven either by Diesel or steam engines 
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The Charge of the Lightest 


‘The men in the airplanes swoop down and 
rake the trenches of the enemy with 
machine-gun fire—a new military maneuver 


By Carl Dienstbach 


ONSIDER well the photograph repro- 
duced at the bottom of this page, 
showing French soldiers engaging ina 

new kind of target practice. They. are 
Iearning how to shoot at swift, low-flying 
airplanes. It is an historic document— 
this photograph. It shows how formidable 
the airplane has become ‘in an unexpected 
way. During more than one charge, air- 
planes have actually flown ahead of the 
troops and assisted them in the attack. 
Flying machines have also deliberately 
swooped down'and with their machine-guns 
raked the affrighted. men in the enemy's 
trenches from a height of scarcely two 
hundred feet. Only the other day a pilot 
dropped down from the skies and 


several German staff officers who were dowa suddenly like an 


‘The airplane swoops 
corage cage, rakes the enemy trench with 


riding in an automobile, 
All this is in keeping with what we expect 
of an artificial bird. Before the war, ma- 


and flashes away out of range 
circle slowly and perform evolutions which 


chines flew at a fixed level in order to avoid even a swallow could hardly emulate. Nor 
the eddies and swirls near the ground. is any attention paid to high winds or 
Now they are like hawks and eagles. They to ra 


swoop down and soar up, wheel around, All this is largely due to 


© 164 Pte ser, 


French soldiers engaged in 
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the vast improvements that have been made 
in motors. Without this enormous techni- 
cal advance men could not fly with im- 
punity close to the ground. As the writer 
prophesied many years ago, the direct 
result of this progress is the creation of 
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range. This development is simply the 
automatic outcome of the perfected art of 
fighting with airplanes—likewise efficient 
only at close range. After an air-man feels 
certain of himself, it is second nature to 
apply the same methods close to the ground 


what may be —just as the 
Seemed “a falcon Behe 
second zone a weasel. 
of safety.” And so the 
The first “second 
zone lies zone of 
high in the safety,’’ 
air, far be- near the 
yond we ground, was 
range o quite inci- 
auteur dentally dis- 
guns. Let covered, 
the aircraft Alpine 
drop close hunters 
to the earth, must learn 
let it all but how to fight 
grazechurch enraged 
spires, and eagles. The 
it enters this troops in the 
ed zone trenches 
of safety—a must con- 
zone which tend with 
becomes machinegun 
sale beaiee pulets com- 
° the ing from 
braathlegs above, Now 
s| wil lo you. see 
which the why that 
ilot flies.  @imbimae photograph 
hy did Hundreds of captive balloons are used by each of the armies. is an his- 
cavalry pa- Artillery officers watch the effect of gunfire from their baskets. toriemocus 
Airplanes attack the balloons and drop bombs upon them. nee 
Sole ae the ‘The balloons go up in smoke, while the officers descend ment 
° ays, 


ride‘up boldly upon the enemy? Well do 
I remember how we were surprised in a 
sham battle in 1892 by the sudden ap- 
pearance of three “enemy” hussars who 
craned their necks over a ridge not sixty 
yards away. Our captain finally managed 
to blurt out: “Well, somebody shoot at 
them.” But they were gone long before 
we could reach the stacked rifl What is 
the twenty-miles-an-hour that a cavalry 
horse can do compared with the ninety- 
miles an hour expected even of slow flying 
machines today? Who can hope to hit the 
small one-hundred-and-thirty-mile-an-hour 
fighter as he flits over the ground? 

‘As soon as the airplane developed its full 
power of flying near the ground as well as 
high up in the azure, it became a real bird of 
prey, fighting in the only efficient y that 
a bird can fight, which means at close 


Let Cheese Be Your Principal 
Meat Substitute 


POUND of cheese supplies more than 

twice as much energy as a pound of 
fowl or round steak and almost twice as 
much protein as the same amount of fowl or 
ham. It is, pound for pound, more 
nourishing than any meat. Why, there- 
fore, do we not use it as a substitute for 
meat? 

‘According to the Department of Agri- 
culture we do not appreciate the value of 
cheese as a food; we think it is indigestible. 
Yet more than ninety per cent of the pro- 
tein of cheese is digested and ninety per 
cent of its energy is available. For this one 
reason alone it should form an important 
part of the daily fare. When cooked it is as 
easily digested as any other article of diet. 


532 


Put These Webbed Gloves on and 
Swim Like a Duck 


‘OW would you like to be able to swim 

as fast as a duck, and with as little 
effort, with webbed hands and feet to 
push’ your way through water? 
It is not at all impossible, now 
that Dr, A. Kandor Zawadski, 
of Honolulu, has invented 
his swimming glove. As 
the accompanying photo- 
graph shows, the 
webbed glove makes a 
veritable duck’s foot 
out of the human 
hand. When swim- 
ming, the gloved 
hand is spread out 
at each backward 
stroke and closed each 
time the hand isdrawn 
forward. According to 
the inventor, a swim- 
mer equipped with the 
duck-like hands can not 
only outdistance other 
swimmers but the hands 
enable him to stay up 
for hours with slight 
exertion, 


Statistically, What Is Your Chance of 
Being Killed in This War? 


ie you, a drafted man, believe that sta- 
tistics tell the truth, you will feel as 
safe in France as you usually do in the 
streets of New York. So says Roger W. 
Babson, the eminent statis- 
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The Small Caterpillar Tractor Rings the 
Death Knell of the Industrial Railroad 


SMALL tractor of the conventional 
caterpillar’ type which is designed as 
a substitute for the narrow-gage industrial 
railroads operated in connection 
with large plants, has recently 
made its appearance. It can 
move material rapidly from 
one department of a fac- 
tory to another and pass 
cbstacles, since it does 
not require roads 
or tracks for its 
operation. Further- 
more, it does not 
mar the surface over 
which it passes, 
cause it lays its own 
track as it goes along. 
For this reason it can 
be used inside factory 
buildings. It can 
through doorways of the 
ordinary size, and when 
not used in transporting 
material from one de- 
partment to another, it 
can be employed in the 
shipping room or on the 
loading platform. It is 
but fifty incheswide and 
fifty-two inches high. 

There are any number of other uses to 
which the industrial tractor may be put. 
For instance, it can be employed for pulling 
loaded wagons out of excavations, or it can 
be used in logging camps, or in lumber 
yards, mines, and shipyards. 


tician. ‘Furthermore, he says 
that the man who is connect- 
ed with the heavy field artil- 
lery is no more likely to be 
killed than one in the employ 
of a railroad. However, he 
does not hold out such high 
hopes for the lieutenants, 
sergeants and corporals, the 
death rate being very much 
greater among officers than 
among privates. Also, the 
mortality is higher among 
volunteer corps than among 
drafted men. Sixty men per 
thousand are now being killed 


in the war, and about one 
hundred and fifty men out of 
each thousand are wounded. 


‘The new caterpillar tractor adapted for commercial use in 
‘manufacturing plants. It can be used inside and outside a 
building and as a substitute for the industrial railroad 
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Lowering the Life-Boats by Means of 
Gear-Operated Davits 

make possible the rapid lowering of 

lifeboats, Everett W. Myers and 


Aaron E, Sharpley, of Key West, Florida, 
have devised gear-operated swinging davits, 
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place a large number of these dummy 
soldiers beside the regular troops on the 
firing line, to serve as decoys for the 
Germans. ' Unable to distinguish between 
the real and faked soldier, he believes the 
Germans will waste a great amount of 
ammunition on the papier maché figures. 


Each davit is In this in- 
provided stance, every 
near its shank hit will be as 
and close to good as a 
the deck with miss. 1 
a gear, with Study the 
which a bevel accompany- 
gear carried ing photo- 
by a crank graph and 
shaft meshes. you will see 
When the the papier 
boat is to be maché figure 
lowered the at the right 
cranks swing of the inven- 
the davit tor. It is not 
arms toward easy to dis- 
each other tinguish_ one 
and thence figure from 
outwardly to the other. At: 
lower the y a distance of 
boat. A “When the boat is to be lowered, cranks from fifty to 


cover plate 
over the gear " 
protects it from water and from rusting. 


The Camouflage Soldier—A Decoy for 
the German Sharpshooter 


E, have heard of tin soldiers but it 
has remained for J. Burgess, an 
officer in training at Fort Sheridan, Illinois, 
to bring to our attention a camouflage 
soldier of papier maché. His plan is to 


swing 
arms toward each other and outwardly after grasping the boat 


the davit 
one hundred. 


yards, say, it 
is extremely doubtful if the Germans could: 
doso. The dummy figures cost practically 
nothing to make, and they can be molded 
to represent a soldier in any one of a number 
of firing positions. Whether it would be 
wise to place the dummies beside troops 
in the trenches is open to doubt, but there 
is no question but what a party of sharp- 
shooters could use the figures to advantage. 
‘They could certainly be used as decoys. 


‘The dummy soldier, made 
6 of papier miché, is seen 
. ; 

2 evrront at the left of the picture 


Do It With Tools and Machinery 


A device for locat- 
ing trouble in cylin- 
ders. Tt has an 

sulated handle at 
tached toa current- 
carrying chain, the 
‘two ends of which 
are grounded 


‘The modern car- 
penter takes his 

to his work. 
At right is shown a 
small gasoline en- 
gine for driving the 
saw and joiner in 
a portable shop 


A particularly 
tough flexible 


Each end of the many arms on this shaft is an 
individual clasp for holding stock to be glued 
so that many pieces may be done at a time 
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An oil burner for 
heating the ma- 
terials when mixing 
concrete in cold 
weather. The 
burmer consists of 
steel pipe with an 
elliptical cross. sec- 
tion and with a 
short bend in, the 
lower end to direct 
the flame. The 
storage tank is 
placed on top and 
holds sufficient fer 
@ two days’ run 


Ahammer hav- 
inga re-enforced 
handle to reduce 
the shock of 
heavy blows. 
‘The inner metal 


Do It With Tools and Machinery 


motorcycle engine. 
Coiled springs in the 
web of the sprocket 
take up all the pull 


holes in 
to reach, 


di 
is casily taken off 


weighs only 
four pounds 


Above: A shutter 
which can be operated 


+ from a distance to close 


the engine cocks when 
the water gage breaks 


Below: A 
wrench with 
_ curved handle 
and readily 
adjustable jaws 


A machine for bending steel, iron, brass and copper pipe without cracking or crimping 
the metal. It is equipped with interchangeable heads to take different sizes of pipe 
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It is geared to the shafting by‘means 
of a silent chain drive. The gener- 
ator and pump are driven from the 
shaft by an ordinary belt system. 
The lights, more than a hundred in 
all, are supplied by direct current 
without the necessity of storage bat- 
teries. However, there is a surplus 
of lights, so that in the near future 
both water wheel and fountain are 
to be illuminated at night, Under 
the waterfall and dam isa milk house. 


Maltreating a Rubber Water 
Bottle to Test Its Strength 
N°’ the photograph 
shown below is 
not a thriller intended 
for the motion picture 
screen. It is merely a 
record of .a test-made 
by a rubber goods 
manufacturing com- 
pany to find out how 
much strain their hot 
water bottle would 
stand, 
His Lighting Bill Is Twenty-Five First a girl was allowed to have fun 
Cents a Month with it after it had been filled with water, 
N__old water wheel on the estate of by, using it as a punching bag. But she 
Frank B. Moore, at Trenton, N. J., did not punch it about in the ordinary 
is made to run an electric light way. She wore metal “knuckles” such as 
plant and to pump water for three ; the highwaymen in the 
acres of trucking ground at use. After she had 
proximate expense of twenty herself out without af- 
cents per month for lubricat fecting the bag in the least, 
ing oil—the water doing the she turned it over to four 
rest. bevy meet. Facts 
them took a corner an 
cope ty ae Moe’ \, alle with al his might, 
was formerly a deserted Still the bag held. 
mill site. - The old Several tests were 
stone residence was made but the final 
erected in 1775. The one was most excit- 
miniature mill seen in ing. The man who 
the illustration is built } made it risked his 
on the old mill site, life. He weighs one 
the lower floor being | hundred and sixty 
used as a pumping sta- pounds; but with only 
tion, machine shop and the bag as a rope he 
garage, and the upper allowed himself to be 
story ‘as a recreation pulled up from a window 
room. to the roof of the build- 
‘The wheel is ten feet ing—and there was no 
vig and three feet wide. secret to Bisel ice 
It is mounted on roller ‘ ae ‘ to the bag. ter this 
bearings and develops pam ET i ued inthis test the official “OK” was 
about ten horsepower. case as a life rope without accident given without reserve. 


A modern water wheel 
placed on an ancient mill 
site furnishes current for 
‘one hundred electric lights 


electric - ting sys- 
tem. The wheel develops 
about ten horsepower 
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How You Light Your Cigar When 
Traveling in Italy 


'HE Italian sub- 
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on a heavy metal base mounted on rubber 
pads so as not to.scar orscratch adesk. It 
consists of a metal framework, handle- 
plunger, a com- 


stitute for the 
neat and conve- 
nient cigar lighter 
found in every 
American cigar 
store is a long rope 
lighted and placed 
outside of the to- 
bacco shop. It is 
made of cheap 
hemp, of rope 
waste, and even of 
ragstwisted roughly 
into shape and held 
together by strings 
of twine. — Theim- 
provised lighter is 
made by the store- 
keeper himself. 

A tourist making 
his way down the 
main street of a 
town in Italy will 
find strings of these 


bined water-tank 
and moistening 
wick, a stamp- 
counting . register 
and a platform on 
which the envelopes 
are laid to be 
stamped, 

The back of the 
framework is 
hinged at the bot- 
tom to open in 
order to insert rolls 
of five hundred or 
one thousand 
stamps in ribbons, 
‘one stamp wide, as 
furnished by the 
Government. The 
roll, slipped over a 
pin’ in the hinged 
cover, is fed for- 
ard by asystem of 
levers operated by 


O Bere al Demme 
A slow-burning rope 
the 
Stamping Two Thousand Letters an 
Hour with a New Machine 


‘ONE would be the stamp-licker and the 
wet sponge were every office furnished 
with this new mechanical stamper having a 
capacity of two thousand let- 
ters per hour. This machine 
differs from others of its kind 
in that it moistens the envel- 
ope instead of the stamp 
and in this way does away 
with the possibility of the 
stamps gumming and 
‘by preventing the 
ful operation of the 
machine. 
‘The machine is built up 


ropes all along the 
way. 


‘ringback springs 


‘lighter” of the Italian cigar keeper 


The comer of the 
envelope is mois- 
tened with water 
fed from a tank 
through a wick, 
ending just above 
the envelope plat- 
form at the right of 
the plunger base. 
‘Then the handle 
presses thestampon 


the downward 
of the handle. Thus 
the strip of stamps 
is automatically fed out to a point beneath 
the base of the handle-plunger and auto- 
matically cut off at the proper perforation 
just when it is affixed to the moistened 
envelope. The system of levers is brought 
back to its original position at each release 
of the handle by means of several 
small springs. 

A small rod attached to one of the 
levers of the system is made to move 
back and forth at each depression of 


a the handle and to operate 
oN 


twisted from waste is 


a register with a dial on 
the front of the machine, 
which dial indicates the 
number of stamps used. 
The stamp device maj 
also be locked, so that no 
stamps can be removed. 
By means of the register, 
an accurate count of the 
riumber of stamps can be 
kept for any given time. 

To affix a stamp the 
corner of the envelope is 
shoved under a moistened 
Thehandleispressed 
and then springs 
back automatically, 
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A Houseboat of Marble Built to Amuse The Airplane to the Rescue of Storm- 


Chinese Royalty 


Tossed Mariners! 


‘HE most _ ORE 

beauti- than a 
ful and per- hurricane on 
haps the the high seas 
most costly do sailors 
houseboat ii fear even 
the world sixty-mile 


the one illu: 
trated on this 
page. It is 
made entirc- 
ly of marble 
and served to 
amuse the 
household of 


Chinese 
royalty. 
When the 


boat was orate trimmings of solid 


built no one 
knows. It floated on a small lake within 
the precincts of the “Forbidden City” in 
the last days of the Manchu dynasty. Re- 
cently it was removed to the national 
park in Pekin, 


“Do It Electrically” Also Applies to 
the Up-to-Date Barber 


N electrically operated hair cutter 
which entirely eliminates the 
shears has been devised. It con- 
sists essentially of a light standard 
with cross-arms at the top to 
support a small electric motor 
connected with the clippers by a 
flexible cord three or four feet 
In cutting long hai 


In out- 

lining the hair in front the @ 
cutters are turned up- 
side down and the points 
pressed close to the skin; 
this produces a straight 
line without danger of 


as with shears. 


cutting the skin. When 
the cutter is held in, 
the same position and 
passed rapidly over the 
hair stray wisps are 
removed. 

The hair is cut in a 
fraction of the time us- 
ually required. 


"~The marble houseboat is sonic carved and has elab- 


Cutting the hair electrically 


with clippers instead 


gales near a 
rocky coast. 
To the life 
savers, also, 
a rocky coast 
is most dan- 
gerous. In 
any attempt 
of theirs to 
reach a ves- 
sel that is 
doomed, 
what is to 
keep their puny shell from being dashed 
upon the rocks? During the great storms 
off the coast of Maine, for instance, the 
experienced guards well know the useless- 
ness of any attempt of reaching ships ih 
rowboats. Rockets or cannons are brought 
into action immediately and with these the 
guards attempt to shoot lifelines out to 
the foundering vessel. 
With these lines, it is 
often possible to carry 
the sailors off the vessel 
in hawsers. Notwith- 
standing this admirable 
method, there are times 
when the lines do not 
reach thesinkingship and 
crew. Rocket nor mortar 
is powerful enough to carry 
the heavy lines against the 
wind, far off the land. But 
shall we let the sailors 
perish, because of that? 
Not while there is a way 
out. And that way is with 
the airplane, the next great 
servant of man that is 
coming as soon as the world 
sees a righteous peace. The 
airplane is a rider of winds, 
and sixty-mile gales will 
never prevent it from carry- 
ing a lifeline to the ship! 
The plan has already been 
worked out by the United 
States Coast Guard. 


It is enormous in size 


of shears 


Throwing Out the Lifeline by Airplane 


i Sailors on a schooner fear nothing so much as a storm off a rocky coast. Once the wind 

carries them against a rock, the ship is lost! It is useless for the life guards to attempt 
to reach them; their only hope lies in a rocket or mortar which can shoot a lifeline to them. 
‘When these fail, the only hope of getting a line to the seamen, is with the airplane 
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The Bomb-Droppers Are Coming! 
Hug the Ground 
i is the advice which is being 
to the school children of Sussex, 
England. They are being drilled daily in 
dropping suddenly face downward and re- 
maining perfectly 
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Torpedoed! But the Cargo 
. Floats Off Safely 


THE guucstion of saving the cargo, of 
food-stufis on a torpedoed ship has 
received what seems to be a practical 
answer by W. G. Durant, of Jacksonville, 
Florida, who pro- 


motionless on the 
ground, just as 
our school. chil- 
dren are put 
through the fire 
drill. The reason 
for the ground- 
hugging is not 
quite clear to us, 
unless it is to 
make the street 
appear deserted 
to the bomb- 
throwers in the 
air. 

Heretofore the 
people of Eng- 
land have been 
so careless in ‘re- 
gard to their be- 
havior during an 
air raid that they 
have played into 
the hands of the 
raiders, so to 
speak, by flock- 
ing to the roofs 
of their houses 
and swarming 
the streets in 
order to get a 


poses to seal up 
the cargo in gal- 
vanized iron con- 
tainers which will 
float on the sur- 
face of the sea 
after the ship 
has sunk. His 
idea is not unlike 
that of Menotte 
Nanni, which was 
described in the 
March issue of 
the Poputar Sci- 
ENCE MONTHLY. 

Mr. Durant 
plans to make his 
air-tight con- 
tainers large 
enough to hold 
cargo weighing 
from two to 
fifteen tons. 
Each tank is to 
contain a com- 
pressed air cham- 
ber to afford the 
necessary buoy- 
ancy, and each is 
to be equipped 
with a hook and 


good, view of 
them. This 
to an official edict 

requiring all persons to get into and k 
inside their houses or any available house 
when a bomb-dropper was reported in 
sight. 


If Your Eyes Are Weak Use a Less 
Brill!ant Desk Light 


F you have a serse of fault 

a natural inclination to seek a very 
strong light by which to read or study. 
This simply adds to the eye strein. The 
best light is an indirect, diffused light of 
sufficient strength to make the letters on 
the page stand out in uniform distinctness. 
Avoid the brilliant reflection from metallic 
objects that may be on the desk. 


School children of Sussex, England, in a ground- 
hugging drill to be practised during en cir reid 


chain, so that a 
large number of 
containers upon 
floating to the surface can be fastened to- 
gether and towed to land. The crew of the 
torpedoed vessel could use the floating 
containers as life rafts. 

So far as the destruction of the containers 
goes, it would not be practicable for a 
submarine to waste torpedoes on them. 
Of course a submarine could shell as many 
containers as it wished, but this would 
not continue for long with so many vessels 
patroling the barred zone. 

A feature of Mr. Durant's plan which 
is more important than the containers 
themselv the ship which will carry 
them. The inventor does not favor the 
ordinary design of ship, but he suggests 
a ship without decks to enable the con- 
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‘The food cargo is carried in air-tight, water-tight containers which float on the water when 
the ship goes down. Each tank contains a compressed-air chamber to provide buoyancy 


tainers to rise to the surface and with 
the engines and boilers located in the 
center and the cargo containers fore and 
aft. A ship so built that the containers 
could be placed in the hold, with the 
decks merely pinned over them, is also con- 


sidered. With such a ship the containers 
could easily force the decks upward when 
the inrushing water caused them to rise, 
and come to the surtace. They could 
float about on the water for days if neces- 
sary until salvaged. 
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© Underwood and Underwoat 
A. demonstration of what happens to an airplane 
wing which has not been coated with the fire-proofing 
liquid when a spark of fire comes in contact with it 


Protecting the Airplane with a 
Fire-Proof Coating 


NEW varnish or coating for airplane 

surfaces which makes them fire- 
proof has been introduced by W. R 
Weeks, of New York city, who is 
interested in the treatment and 
waterproofing of fabrics. Of 
late there have been a num- 
ber of, so-called fire-proof 
paints‘and varnishes pro- 
posed for the airplane. 
Without exception 
they have proved 
worthless when sub- 
mitted to a rigid test. 
Furthermore, they 
have caused delay in 
turning out ma- 
chines, because a 
number of coats of 
the fire-proof paint 
had to be applied one 
coat after another 
after the usual paint- 
ing of the airplane was 
completed. 

The new coating 
manufactured by Mr. 
Weeks is conceded to 
have several advan- 


‘Twelve of the forty-three bombs found in a freight 
car loaded with scrap material for a Chicago 
foundry, and the man who discovered them 


tages over others. In the 
first place, it can be applied 
by machine as well as by 
endl, and it tequirts tee 
less time in drying than 
any other liquid of a similar 
character at present on the 
market. But in this as in 
other paints for the pur- 
pose, from six to ten coats 
are required to make an 
airplane proof against fire. 

The accompanying illus- 
tration shows what happens 
to the ordinary airplane 
wing uncoated with the 
fire-proofing liquid, when 
a spark ignites it. For the 
protection of aviators in 
air battles it is necessary 
that such hazards be mini- 
mized. A  fire-proofed 
wing, if it caught fire, 
would burn so slowly that 
the aviator would have a 
chance to descend, 


Forty-Three Bombs in a Freight Car 
Load of Scrap Iron 


IRTY-THREE bombs hidden in a 
freight car loaded with scrap iron 
bound for the furnaces of a big 
foundry in Chicago, were discovered 
by the keen eyes of Government 
agents recently. 

was made through the watch- 


The discovery 


fulness of George Mar- 
mann, the man shown in 
the photograph, who 
became suspicious 
when he noticed the 
round objects mixed 
with the scrap ma- 
terial, He told his 
superiors of the fact 
and they, in turn, 
communicated with 
the Department of 
Justice. A. subse- 
quent examination of 
the bombs brought 
out the fact that there 
was enough explosive 
matter in each of 
them to blow up a 
half dozen foundries 
and do incalculable 
damage. 
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‘The Rising Price of Auto- 
mobiles—Charge It 
to the War 


TX" policy of automobile 
manufacturers of yearly 
reducing the price of their 
cars has received a severe 
jolt. With steel, copper and 
Tubber going out of the 
country as they have, the 
rising cost of these materials 
promises to sweep the price 
of the cars up with them. 

Steel for forgings has gone 
up nearly three hundred per 
cent since the beginning of 
the war. Aluminum quota- 
tions are trebling those of 
two years ago. Leather, 
copper and other finishing 
materials have advanced 
from twenty-five to one hun- 
dred per cent, Even the 
cost of the labor, the largest 
single item in the manufac- 
ture of a motor car, is con- 
siderably greater than it ever 
was before, 


The Overdriven Nail and the High 
Cost of Living 


NE wooden packing case is required 

with every twenty-four of the billions 
of cans that America uses in her canning 
industry each year. The expense of the 
cases, when everything is added up, is so 
great that packers are availing themselves 
of every invention or idea which 
promises to reduce it. One of 
the facts they have found out 
is the economy of properly 
adjusting the automati: 
case-nailing machine: 
When the strokes of these 
machines are even a 
fraction of an inch too 
Jong, the wood fibers . 
are cut and the havoc is 
wrought which the ac- 
companying enlarged 
photograph well illus- 
trates. It seems a more 
economical plan to pay 
a workman to adjust the 
machine than to stand 
the expense of repairs. 


‘The havoc 
nail in the fibers 


it by an overdriven 
of a packing 


‘The framework into which the concrete is poured is 
Of the permanent structure aad hes ‘need not be removed 


A Substitute for Forms in Concrete 
Roofs and Floors 
Te necessity of erecting temporary 
wooden forms for concrete roofs and. 
floors is avoided by the use of a metal sup- 
port which becomes a part of the permanent 
structure and which not only takes the place 
of reenforcing material but also helps carry 
the load. When the framework has 
been put up, large sheets of the 
metal work are laid over the 
supports and fastened; then 
the concrete is poured, the 
under side cement: plas- 
tered, and the job is 
complete. 

Less time is required 
than with the ordinary 
forms. In addition 
there is less expense for 

labor and material, and 
the concrete work may be 
The metal 
be uved 
for concrete work in other 
construction than that of 
roofs and floors. 
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An Iron Worker's Steel Glove. It Is 
As Flexible As Leather 


GLOVE which will give as much pro- 

tection to a man's hands as a glove of 
rigid steel, yet which is as flexible as 
any glove of leather, has been de- 
veloped by a Western manulac- 
turer. It is not the quali 
the steel which is respo: 
for these properties; but it is 
the clever way the ribbon 
steel is interwoven in the 
leather. The steel rib- 
Lons are woven across the 
width of the glove so 
that the fingers can be 


flexed in them with 
perfect ease. 
The ribbons being 


close woven, they afford 
foundrymen and me- 
chanics a perfect protec- 
tion from the sharp and 
ragged edges of iron pieces. 
Moreover, by bringing the 
stitches of the ribbons to 
the surface at every wear- 
ing point, the glove, rather 
than the hand, gets the 
rough usage. The steel 
stitches thus also protect 
the leather, so that the 
gloves will last indefinitely. 

Such a glove will be found a boon in such. 
work as sand blasting, in iron turning, iron 
grinding and chipping, and even in wood 
working. 


‘The ‘‘Red Cross’ for the Soldiers; the 
“Red Star’? for Their Steeds 


ITH the advent of the United States 
into the war, the American 

Star Animal Relief Association springs into 
prominence. It is an organization which 
does for the horses what the Red Cross does 
for the soldiers. The association has 
branches in most of the European countries 
and its work is authorized by the Secretary 
ef War. 

Its main objects are to found veterinary 
hospitals and furnish veterinary attention 
and supplies wherever needed. It is 
pointed out by the organizers that the care 
and conservation of the animals used by the 
army is an important patriotic duty and 
will contribute directly to the success of 
the army operations. 


Steel ribbons are 
‘across the 
width of the glove 
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Inspecting the Six-Mile Gunnison 
Tunnel by Automobile 


OME time ago we printed an account of 
the inspection of a sewer by motorcycle. 
Now comes a description of a trip 
through the Gunnison tunnel by 
automobile, The trip was made by, 
Fred D. Pyle, of the United 
tes Reclamation Engineers, 
and its object was to inspect 
the work on the automatic 
gages in the tunnel. Ordi- 
narily this work takes u 
an entire day, and entails 
a long hike with ladders 
and blue-prints galore, 
In the automobile all 
the tediousness of the 
trip was eliminated. 
The car was lowered 
into the tunnel, and 
although the weather 
was sloppy the trip was 
made in sixty-five minutes 
notwithstanding engine 
trouble due to splashing 
water and dampness. It 
demonstrated the’ practi- 
cability of using the auto- 
mobile for inspection work 
and for transportation of 
supplies to gate tenders. 
‘The machine was turned without leav- 
ing the tunnel, so that a twelve-mile run 
was made under the mountain, 


This automobile made a twelve-mile inspec- 
tion round trip through the Gunnison Tunnel 
‘and back in sloppy weather without mishap 


Air Scouts Learn to Sketch Battlefields 


Instruction in making drawings which will show accu- 
rately the enemy’s positions, is given to every air scout 


© Uedorwoad nnd Unc 
A 


Ex 


MAGINE yourself flying in an airplane 

a thousand feet over a battlefield, with 

instructions to make a drawing of 
what you see. You have but a minute or 
two to make your drawing, yet you must 
sketch in the enemy's gun positions, ‘his 
lines of trenches, his transport roads, 
and all details of military significance. 
Your sketch must be accurate, otherwise 
your batteries would waste valuable am- 
munition in shelling the enemy's positions 
and perhaps the plans for an entire offensive 
would be upset. 

That, in brief, is one of the important 
duties of an airplane scout. To do this 
work faithfully and accurately the airplane 
observer must undergo a course of theoreti- 


1 of airplane observers making sketches of an enemy's battlefield of sand and sticks. 
man imagines himself to be flying a thousand fect above the battlefield in an airplane 


cal and practical study. Before he takes 
his first flight he must be able to make 
sketches of improvised battlefields, one of 
which is shown in the accompanying 
illustration. 

The men in the picture are grouped 
about a make-believe battlefield of sand 
and sticks. h man, in making his 
sketch, imagines himself to be a thousand 
feet or more in the air. His camp stool 
is his airplane and his pad his sketch sheet. 
If he fails to make an accurate sketch 
of the field below him, he is considered, 
to be deficient in his ability to observe. 
It is seldom that he has a second chance 
to sketch the same field, for the sand and 
sticks are changed continually. 


Those of us interested in science, engineering, invention form a kind of guild. 
We should help one another. The editor of The POPULAR SCIENCE MONTHLY is 


willing to answer questions. 


BAS 


Our First Scouting Dirigibles 


We have copied the British “limps.” 
Here the construction is explained 


HEN German submarines began to 
render even the high danger- 
ous to shipping, England found 

herself in a very perilous position. To 

patrol the waters around England by 
small craft was the immediate remedy 
adopted. But the area to be covered 
was so vast that literally thousands of 
vessels would have been required. Air 
planes were out of the question because 
they lacked the necessary endurance and 
because of the demands made on the pilot. 
It was clear that airships might answer, but 
England had only very small ones, slow 


Ballonet 
suspension 


Air filled 
ballonet 


Rip 
panel 


/ 


Weter trimming 
tank 


Patch for removal 
of ballonet 


ra, 


Grab ropes—1—_,) 


‘The gas envelope is much like: that of other non- 
rigid dirigibles. As the vessel rises the gas expands 
and some of it escapes through a safety valve to 
prevent bursting. To preserve the shape when 
the gas contracts, ballonets are used, one in front 
and one in the rear, as explained on next page 


hole 


flying and very unhandy for the purpose. 

Some unknown genius hit upon the 
“Blimp” as a solution of the problem. 
England was building airplane bodies, or 
fuselages, as they are called, by the thou- 
sands—building them as we build auto- 
mobiles in this country. She was also 
producing hundreds of gas envelopes. 
Why not suspend an airplane fuselage from 
a gasbag? The question was brilliantly 
answered by the "Blimp." 


Envelope inflated with 
hydrogen gas 


erat 


Kapok floats intake 


‘The Forty-Five-Mile-An-Hour “Blimp’ 
‘The gasbas is 160 feet Jone and 3134 feet in diameter, 
with ft cameity of 77,000 cubic feet of was. ‘There i 
2 standard 100HP motor provided with duplicate 
Controls s0 that the two passengers can run the ship 
Alternately.» Wheels are not needed under the car or 


Which Was Considered a Makeshift in the 


fuselage. Even with more load than the gas can lift 
the vessel can be made to rise easily without a pre 
liminary. run on the ground, simply by pointing the 
‘nose up (Chrough air trimming) and letting the propeller 
‘exert an upward thrust. ‘The chief difficulty with all 
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So little trouble was taken to adapt the 
airplane fuselage to the gas envelope that 
not even a motor-driven blower was pro- 
vided for the airbag in the first Blimps. 
Part of the airplane propeller’s slipstream, 
caught in a hose, suffi 

The hybrid “Blimp” has shown itself 
incredibly superior to anything in its own 
class. It has a speed of forty-five miles an 
hour and a radius of action of several 
hundred miles. Its lift control approaches 
the seventy-mile-aa-hour Zeppelin's, be- 
cause the “Blimp's” surface is relatively 
greater, compared with its weight, than a 

in's. Moreover, for the same speed 
le with a greater relative surface 


lane effect 
a surface 


descending by reason of the air 
of its gasbag than if it ha 


smaller in proportion to its weight. 
7 Pressure relief valve 


Ballonet 
/ 


Gas velve 


Control cables 
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The United States has also built 
“Blimps.”” The main original features of 
the American “Blimps" is the addition of 
a blower driven by a cycle-motor and of 
a second airbag or ballonet with valves 
to shift the air at will from bag to bag. 

As a result, the ship can be “trimmed” 
(that is, its flotation forward and aft can 
be varied at will by driving the gas where 
there is less air) even while it is at rest 
and the elevator or vertical rudder is 
powerless. The blast of the propeller will 
probably be used to inflate the ballonets, 
that being safer than a separate motor. 
There has been added an efficient device for 
anchoring the vessel safely in a storm. 
The equivalent of life belts, in the form 
of kapok buoys are fastened above the 
airplane’s floats. Hence the entire craft 
can rest lightly on the water, supported by 
its gas. Enough water and sand ballast 
are carried to permit the craft to rise the 
better part of a mile; the safe altitude is 
given as one 11/ miles, but 
with the help of the powerful 
airplane action of the craft 
if this may be doubled. 


Water trimming 
tanks 


Bevning Hae Proved « Bint tein And a Rel Ynvation in Din 


diriibes is the erratic changing of the lifting force of 
rogen gas with which they ‘re wate 
fever the sun leappeats the gs cools sea ahriok. 


Inger. But qven the old slow diviibles eld add or 
subtract much eight to or from their lift by reason 
of thelr airplane. x ‘hia action Increases 
fPropertionstdy: with the square of the speed the fast 
Sietzible of today compensates easly for such variations 
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Potted Plants as a Part of a 
Plumber's Equipment 


'T often happens that plumbers are com- 

pelled to tear up sidewalks and streets, 
and otherwise muss things up in making 
repairs or pipe 
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trucks between that city and Boston, Mass., 
around trip distance of 1,540 miles. The 
truck runs on a regular railroad schedule, 
carrying completed tires from Akron and 
taking back cotton tire fabric from the 
company’s cotton mills in Connecticut. 
Three round 


connections. 
Usually they are 
little concerned 
about the ap- 
pearance of the 
street during the 
repairingprocess. 
But R. H. Slay- 
ton, of Los Ange- 
les, California, is 
an artist at heart 
although a 
plumbing con- 
tractor by trade. 
When he is com- 


trips have just 
been completed, 
the last in seven 
and one-half 


days. The truck 
used is a regular 
five-ton model. 
It equipped 
with a special 
body having a 


closed-in driver's 
cab with a sleep- 
ing compartment 
directly behind it 
and extending 


pelled to te: 
a street he putsa the other way. 
barricade of 

growing plants around the spot. This not 
only serves to shut off the sight of the piled- 
up dirt but diverts traffic. 


Delivering Tires by Motor-Truck 
from Akron to Boston 


NEW era in vehicular transportation 
has been inaugurated by one of the 
large tire companies of Akron, Ohio, which 
is now running a line of five-ton motor- 


up These potted plants say with a graceful nod: 
Repairs are in progress here” 


clear across the 
frame from one 
side to the other, 
This is used for sleeping quarters by the 
two drivers, who work in relays. 

It might be supposed that sleeping on a 
motor truck would be difficult and very un- 
comfortable, but the giant pneumatic tires 
provide a wonderful cushioning effect that 
makes the truck ride almost as comforta 
as a passenger car. The truck load is 
carried in a stake body aft of the cab and is 
overed with canvas to protect the goods in 
inclement weather. 


“Go 


‘One of the five-ton motor-trucks now running regularly between Akron, Ohio, and Boston, Mass., 
carrying completed tires from Akron and taking back cotton tire fabrics from the company’s mills 


Advertising By Motor-Truck 


Traveling curtains, like moving 
pictures, attract the attention of 
the passerby to the cont nuous story 


HE very latest mode of 
advertising is a glass-sided 
and ended motor truck 
from which are flashed at 
fifteen-second intervals the 
advertisements of ten well- 
known products. The fleet 
of trucks run over the most 
crowded of New York streets 
from noon to midnight, each- 
carrying its advertising mes- 
sage to the thousands of 
edestrians instead of mak- 
ing them travel to the signs. 
Not only this, but the truck 
advertisements are’ almost 
at the level of the pedes- 
trian's eyes. It is unneces- 
sary to twist your neck 
into a serpentine knot to gaz 
ward at the latest forms of sky s 
The truck advertisements are painted 
on transparent curtains which are hung 
within the body and which show through 
the glass sides by day as well as by night, 
for after dark they are illuminated by 
means of banks, or trays, of lights. Each 
curtain appears first on one side, then 
at the rear end and finally on the other 
side, the change from one advertisement 
to another being made when the interior 
illumination is automatically shut off tem- 
porarily. The appearance and disappear- 


Uinually in 
curtains ar 
the groove 


Curtain 
guide rollers 


Electric curtamns, 


Worm gear and cam 
Diagram of the Mechanism 


‘The arrows indicate the direction of the curtains each of which ap- 


ie af ou ce ide and then oa the Spponte side aoa 
Selon. he curtains are actuated by an electri motor wi 


a vertical shaft by means of a system of gearing. 


Sil of cach corals god fhe ving tine’ wine cach fo Serko 
‘by a special cam device 


By'the ‘one following alter is. governed 


storage battery 


Plan of the Advertising Motor-Truck 


Ten transparent curtains are arranged on guide rollers so that three are con- 
Tone on each of the two sides and one on the end. ‘The 
from a continuous steel cable which is made to travel over 
juldes. by means. of a motor driven by current taken from a 
Storage battery” inside the truck. bod! 
matically s0 that each is even with the glass during the fifteen-secon 
Derlod while the truck is in motion. 
Current™ for operating the curtain motor is continually” being recharged 
Through a special charging generator ‘driven of the regular vehicle engine 


“The curtains 


‘stopped utc 
mnt stopping 
‘The morse battery furnishing the 


ance of the curtains are intended to arouse 
the curiosity and incite the interest of the 
pedestrian or vehicle passenger as to the 
nature of the next one to appear. 

The arrangement of the curtains is 

such that the advertisement which is 
shown on one side of the truck body is 
carried immediately to the back and later 
on to the other side, so that although 
on on the street sees a constantly 
ig surface, the same pictures serve 
over and over again. The curtains are 
hung on a continuous steel cable which 
is made to travel over the grooved guides 

by means of a motor driven by 
current taken from a storage bat- 
tery carried inside the truck body. 

‘This electric motor operates a 
vertical shaft by means of a 
system of gearing. The stop- 
ping period of each curtain and 
the moving time, when it is 
replaced by the one immediately 
following, depend upon the auto- 
matic action of a special cam 
device. 

The storage battery which 
furnishes the current for the 
motor operating the curtain is 
continually recharged from a 
special charging generator driven 
off the regular vehicle engine. 

At night especially the illum- 
inated truck attracts attention. 


‘drives 


ng 
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Photographing the Jolts of an Automobile 


How you can 
absorber is 


tell what shock- 
most efficient 


One of the Many Records Obtained 


‘The two top lines are made by the lights worn by the 
passengers and show the jolts to. which these inthe 
front and rear seats were subjected; the lower four 
ines show the movement of the car when overriding 


VERY one of the hundved odd manu- 
facturers of shock absorbers, tir 
and springs claims that the applica 

tion of his particular device to. the auto- 

mobile will give the greatest possible ease of 
riding. Now comes Mr. W. C. Keys, an 
experimental engineer, with a method of 
visibly recording the effect of jolts on a car 
and of ascertaining to what extent shocks 
are absorbs 

Electric lights are mounted on the front 
and rear hubs, the front and rear fenders 
and on the passengers. The lights are 
turned on, and the car is driven at night 
across the field of a camera. 

‘The record obtained shows accurately the 
path of travel of every critical part of the 


ident that the passenger in 
the rear seat is thrown up and down more viclently 
than the passenger in the front seat, and that the 
passengers are tossed up more than the car ittell 


fan obstruction. It-is ¢ 


car as well as of the passengers. Study the 
photographic record which appears on this 
page. The two top lines are made by the 
lights worn by the passengers, the topmost 
line representing the passenger in the rear 
seat and the one immediately below it rep- 
resenting the passenger in the front seat. 
The other lines are made by lights fastened 
on the car. 

The four lower and straighter lines rep- 
resent the riding qualities of the springs and 
tires. The two top lines sum up the riding 
qualities of the car and show the effect of 
the passengers’ position in.relation to the 
axles, of the trimming of the seat cushion: 
of the flexibility of the frame, etc., in add 
tion to the effect of the tires and of the 


‘The Disposition of the Lights 


Lights were attached to the car on the hubs, on the 
fenders, on the body, and on the passengers as here 


shown. Beneath the car appears the obstruction which. 
the war had to override i making the experiments 
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springs. It is evident that the passen; 
are tossed up and down for greater di: 
tances than the car itself when an obstruc- 
tion is overridden. 

The records seem to show that on the 
whole the passenger in the rear seat is better 
off than the man in the front seat. The 
man in front gets two jolts for each bump, 
first when the front wheels pass over the 
obstruction, and second, when the rear 
wheels pass over it. 

On the other hand, it is evident that the 
passenger in the rear seat, represented by 
the top line, is jolted once only by the ob- 
struction, the wave in the line showing 
the spring action. It is clear that the 
passenger in the rear seat is thrown up 
appreciably higher than the passenger in 
the front seat. 

At last it becomes possible to analyze 
exactly the performances of different auto- 
mobiles, or of the same automobile, with 
variations in such accessories as the leaf- 
springs, cushion-springs, inflation pressure 
of the tires, shock absorbers, stiffness of the 
frame, weight of the axles, etc. that 
the unproved statements of the manufac- 
turers need no longer be all that accom- 
pany such appliances. 


What's This? A 
Mosque? No, 
Just a Flag- 
* man’s Shelter 


FLAGMAN'S 

shelter house, 
made up of old loco- 
motive parts, guards 
a street crossing on 
the Southern  Pa- 
cific at San José, 
Cal. The shelter 
was constructed by 
the consulting engi- 
neer from old engine 
wheels, springs, tires 
and other parts of 
discarded locomo- 
tives. 

Besides being an 
oddity in appear- 
ance, it is solidly 
built and one of 
the most elaborate 
shelters for flagmen 
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‘The skull is made of paper and was used by 
Army Medical Students for anatomical study 


The Army Medical Museum's 
Giant Skull 


OMPARED with the man standing be- 
side it, the huge skull shown in the 
“ompanying photograph would appear to 
have belonged to a person about 
thirty feet high and to be reminiscent 
of the times when 
“There were giants 
in those days.” “As 
a matter of fact, it 
is not a real skull, 
but a papier mache 
representation of 
one, a little over 
four feet high. It 
stands in the Army 
Medical Museum 
at Washington, and 
‘was greatly exag- 
gerated for pur- 
poses of anatomical 
study. 

The skull is per- 
fect in every detail. 
The students study 
not only the con- 
struction of the hu- 
man skull but meth- 
ods of trepanning 
and of mending all 
the different varie- 
ties of fractures. It 


in the state. It is 
the curiosity of the 
locality. 


J 
Tt is a flagman'e shelter ‘made 


is also used in in- 
structing the classes 
in dental surgery. 


Below: A strip 
of lead ribbon 
about one inch 
wide, bent so 
that it will hold 
flowers upright 
in a shallow 
bowl filled with 
water. Itis used 
for table deco- 
ration and is in 
tended for small, 
short - stemmed 
cut flowers 


coiled spring 


Housekeeping Made Easy 


‘A convenient indoor clothes-dryer. It 
is suspended from the ceiling by ropes 
and pulleys so that it may be lowered 
to within easy reach and then drawn 
up again to the ceiling where the 
clothes are out of the way and where 
the warmest air is encountered 


Below: An egg 
poacher that 
takes care of two 
eggs at a time. 
A slide bottom 
makes it possi- 
bletolifttheeges 
‘out of the water 
and drop them 
directly on the 
Prepared toast 
without spoiling 
their shape 


‘An electric iron with a This electric student's A registering disk for the 
hinge joint which keeps lamp has a miniature nickel - in - the - slot tele- 


the pipe out of the way cabinet as its base holding phone. It checks the 


stationery, pens, stamps, etc. number and length of calls 
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By merely lifting this door-knob 
in the manner shown, you lock 

the key arrangement 
tegral with the knob 
and the brass door-plate 


Acabinet for the 
small phono- 
graph. It has 
the appearance 
of the high- 
priced machines. 
The phonograph 
may be taken 
out on the lawn 
or on picnics or 
to the summer 
camp, and re- 
tumed to the 
cabinet for 
home use eee 


With this arr 
ment you can hi 
a drop light and a 
fan operated from 
the same socket 


tachment to the 
faucet over sink 


Housekeeping Made Easy 


At last! A jar cap which can be 
removed without loss of tim 
and temper. When the conv 
top is depressed the edge springs 
out from the glass shoulder 


Amattress made 
up of three pads 
which may be 
used separately 
upon occasion, 
as when an un- 
expected guest 
must be made 
comfortable on a 
couch. The top 
pad may be 
taken ‘out and 
left to air 
without any 


ee inconvenience 
Utilities disguised as ornaments. Under the doll’s 
draperies is the mucilage pot; beside her are a carved 
wood twine-holder and a holder for buttonhooks 
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Loading Trucks Without Disturbing 
Sidewalk Traffic 


'N order to save many steps between 

their wagons and the loading platform, 
the truckmen have a habit of backing their 
vehicles against the shipping platform or 
against the curb-stone and spanning the 
intervening 
sidewalk with a 
board or chute. 

The result in 
either case is 
that you and 
all the other pe- 
destrians, find- 
ing your path 
blocked, must 
leave the side- 
walk and either 
walk out into 
the gutter and 
around the 
truck and 
horses, or climb 
up a few steps 
to the level of 
the loading 
platform and 
down a few steps on the other side. All 
of which saves steps and much hard work 
for the truckmen, but makes the lot of 
the pedestrian unhappy. 

Someone who is evidently thoughtful 
has recently devised a loading chute which 
is now being used by a New York city 
firm. This chute, as will be noted in the 
accompanying illustration, is supported by 
a form of tripod at a distance above 
the sidewalk sufficient to clear 
the tallest pedestrian, who can 

ass under it without discom- 
fort of any kind. Meanwhile 
the chute, having a suffi- 
cient slant, allows for cases 
to be placed at one end 
and slid down by the force 
of gravity to the truckmen 
ready to receive them. 

‘The tripod is hinged to 
the chute, so that it may 
be folded against it for 
the sake of compactness. 
This is an-important fea- 
ture, since the chute is not 
a permanent structure but 
is erected only at such 
times as the trucks are 
loading or unloading. 


The cases are placed on the chute and slide 
down by gravity to the men on the waiting truck 


Popular Science Monthly 


Even a Battleship Would Sink If It 
Were Not Cleaned 


OXF of our big warships was brought 
into dock the other day for a cleaning. 
Two hundred men worked all day scraping 
off six hundred tons of animal and plant 
growth from its sides and bottom. This 
tremendous 
| quantity of sea 
life had ac- 
cumulated in 
less than two 
years, during 
which time the 
ship had trav- 
eled many 
thousand miles. 
The weight of 
the barnacles 
was so great 
that from 
twenty-five to 
forty per cent 
extra coal was 
consumed in 
maintaining the 
vessel's speed. 


The Carrier Pigeon Still Holds Its 
Own as Trusted Messenger 


SPITE the convenience of the tele- 
graph and wireless, carrier pigeons 
are still used to a great extent in sections 
of the war zones where the telegraph and 
wireless are not available. 
‘The accompanying photograph was made 
in Satonica, and shows a dispatch 
bearer and the special basket in 
which he carries his pigeons. In Paris 
there are numbers of the birds in 
~ training. 
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Shoot or Stab This Dummy, and The By-Products of the Grapefruit 
You'll Be Blown Up Obtained from the Culls 


OOBY traps,” as the British call them, We EN the fruit-grower has marketed 

are dummy soldie: finest and best specimens of 
large amount of high explosive. grapefruit there are likely to remain many 
death traps set by the Germans ed 
enemies. Scientifically and painstakingly 
constructed, These by- 
the dummy products 
shown would tave been 
have: blown found to be 
to pieces numerous. 
anyone who Citric acid is 
touched it. obtained in 
Fortunately great quan- 
the British tities from 
“smelled a the culls, es- 
rat.” They pecially 
would not from the 
touch it. early winter 
c i fruit, Sugar 
is obtained 
at the rate 
of about 4.4 
per cent in 
the early 
winter fruit 
and 8.5 per 
cent in the 
spring fruit. 
The peel 
yields about 
2.1 per cent 
of recover- 
A 


proved that 
it was noth- 
ing more 
than a 
cleverly- 
contrived 
bomb. 

A descrip- 
tion of the 
dummy 
which 
reached this 
country 
does not 
contain an 
explanation 
of how it 


pectin is 
Preatned 
from the 


could This 
been .ex- grayish- 
ploded. The yellow flaky 
British re- ‘The death-trap left by the Germans in a locality they were m re- 
ports have compelled to evacuate. The figure contained high explosives sembling 
not de- sugar in 


scribed its internal organism. Conjectures appearance which stiffens on standing in 
are many. Some believe that a fall water to a clear, tasteless jelly and is 
resulting from the slightest jolt would used as the basis of many kinds of 
have caused the explosion. fruit desserts. 


YOU NEED BOOKS IF YOU WANT TO SUCCEED 
‘You can’t get on in the world unless you read—read the books which will make you 
more valuable to those for whom you work. You don’t have to go to college. Edison 
never went to college. But he has probably the finest library of technical books in this 
country. If you want helpful, practical books on any subject, write for POPULAR 
SCIENCE MONTHLY’S new BOOK CATALOGUE. The books described in it have 
been carefully selected by experts. Write today for the new book catalogue. It’s free. 
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One-Piece Ships of Stone 


Already a company has been formed and financed to 
design and build concrete ships of 4,500-ton capacity 


By Joseph Brinker 


"Broadside view of 550-ton concrete barge used by Arundel Sand and Gravel Company of Baltimore, Md. 


‘This picture was taken just before the barge was launched. The barge has been in use for several years 


ONCRETE ships are possibilities. 
They may be built in addition to 


steel and wood vessels to offset the 
acute submarine peril. According to au- 
thorities, the German U-boats are sinking 


Allied and neutral tonnage much faster 
than it can be renewed. This cannot go 
on, If it does, we shall lose the war. Even 
our Government-controlled —shipbuild 
program for steel and wooden ships will 
not produce sufficient tonnage to offset the 
present U-boat toll unless this tonnage is 
greatly increased by the use of some 
new substance. 

Concrete seems to be this sub- 
stance. Already a large com- 
pany has been formed and 
financed in San Francis 
to design and build sea*go- 
ing vessels of 4,500-ton ca- 
pacity to be made of re- 
enforced concrete. Plans 
now drawn up show these 
vessels to be three-hundre | 
feet long, with a beam of 
forty-six feet and a draft of 
twenty-four feet. The con- 
crete hull is to be six inches 
thick and the steel re-enforc- 
ing rods are to be welded 
together to reduce the quan- 
tity of steel required to a 
minimum by avoiding the 
waste from laps and bolting 
otherwise necessary. 

It has been calculated 
that thesteel re-enforcing for 
the vessel will weigh less 
than the bolts needed in a 


Concrete covering iy shot Into place by compressed ar. 
{Ste pics und babicto be ove posous tinned anced ner Sree 
{ove places a be more porous than the Kin winder prea, A slice 

E'shown ext out of the boat from tower deck to lower deck inorder to indicate he 
position of the see! reenforcing ode placed lonaitadinally through the framework 


wood ship and that the completed hull will 
weigh less than that of a wood boat of 


Donald, the designer of the ship, estimates 
that it can be built in ninety days and 
that turbine engines of two thousand five- 
hundred horsepower will be sufficient to 
drive her at a speed of fourteen knots, 
which is considered enough to enable a 
boat to escape a submarine under ordinary 
conditions. 

There is no question about the avail- 
ability of the concreting materials and that 


The Mid-Ship Section of a Concrete Boat 
Tt would be male up of light steel framework with wire re-enforcing on the sides. The 


The bottom of the vessel is 
Poured conercte has much les density than that shot 
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the use of artificial stone opens up a new and enterprise must be brought to bear 
avenue to the increased production of and problems peculiar to concrete con- 
ships. Even with plans drawn, however, the _ struction solved. 


actual building of such 
Te setae The Concrete Vessel Is Not New 
a large concrete vessel i sain 


and its practicability ik 
after it is built, are Concrete vessels have been 
al built in the past. But 


entirely different 
matters. While they have been small 
every one knows of barges or the like 
for inland water 


concrete’s adapt- 
ability to almost work, with but one 
‘or two exceptions. 


any form because f 
One of these is a’ 


it is handled in a 
plastic or semi-fluid three-thousand-ton 
state; of its fire- concrete vessel now 
proofness; of its under course of con- 
general use in large struction in Moss, 
office buildings, in Norway. She is ex- 
rivate residence pected to be deliy- 
in bridges, docl ered to her owners 
by the time thisarti- 


sidewalks ‘and in 
practically all cle appears in print. 


branches of con- A Typical Concrete Cargo Boat ‘The first concrete 
struction, there is 4 nas two decks, a double bottom for balla or fuel, boat really dates 
yet much to be and a. double hull between the Tower deck and the back to 1849, when 
done by naval arch-  weittnown cit tmcrte udinecontivetin -« M._ Lambot, of 
i ait Ire tent the foro the hal ember Seay Bes 

itects and marine if snalcted nana form othe tut wembersan’ = Carces, France, 
engineers before the built a small ten- 


five-thousand-ton concrete sea-going vessel foot rowboat of re-enforced concrete. 
is a practical, commercial certainty. This While the boat and its method of 
does not mean that such a ship is an im- construction. were investigated’ by the 
possibility but that American ingenuity French Government, the vessel was _evi- 
dently far in advance of its 
time, and its further develop- 
ment was left in private hands. 
Almost fifty years later, or in 
1899, Carlo Gabellini, of Rome, 
Italy, built several concrete 
scows and barges, one of the 
latter a one-hundred -fifty-ton 
vessel for the city of Civita 
Vecchia. Meantime, small 
eleven-ton concrete barges had 
been built in Holland in 1887, 
and later, a two - hundred - 
twenty-ton freight barge in 1909 
by German shipbuilders at 
Frankfort - on - the- Main, In 
1910 a similar concrete barge 
was built for use on the Welland 
Canal, Canada, while in 1911, 
barges or pontoons made of 
concrete were successfully built 
and employed in work at the 
Panama Canal. In 1912, Oscar 


How the Concrete Hull 


Tagine this man wanding on the safolding alongside a ship, and i 
Jou'wil eetan ilca'of ew the three seen of the eahare mast fs B Tsickey, then kerhor eabineer. 
‘by fompremed scr The man shown here busing spasome of Baltimore, Md., built several 


Se Senerags dase tae Phe cone bar eines eet five-hundred-ton barges, one of 
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which is shown in the illustra- Tonger life than 
tion on page 556 of this . either and that less 
issue. This has been in skilled labor is re- 
use for more than four quired. While this 
years and is still giv- may be true in the 
ing satisfactory case of small barges 
service, and the like on 
which actual cost 
figures are available, 
it remains to be 
proved in the case 
of the large ocean- 
going freighter. The 
standardized cargo 
boat of either steel 
‘or wood as planned 
by our Shipping 
Board will be built 
in much less time 
than any other ships 
constructed hereto- 
fore. 

Following _ previ- 
ous re-enforced con- 


Advantages of 
Concrete Ships 


Re-enforced con- 
crete barges seem to 
have ‘given good 
service, so that the 
parent problem of 

uilding self-pro- 
pelled ships of four- 
or five-thousand 
‘tons capacity is one 
of construction 
methods and of tak- 
ing care of the severe 
strains of ocean 
travel and the vibra- 


tion of the engines. The Cement -Qan Rod Hi Revenfircement crete construction 
iti ‘The T-hars used in the the concret 

These conditions Ay Geen the material into pincer Teo means methods, the pro- 

met, concrete has bits have holes through wih ae Ipertedhore rode posed concrete ves- 

many advantages three igers of peeaforcon wes ne ung.” By this sels may be built 

not enjoyed by wenene the wire J hate steays lm: Re prover zalation along two general 


either wood or steel. Concrete ships would —lines—one by the use of forms, as in most 
be fireproof and would require less main- building work, and the other by the 
tenance than steel vessels because 


of the elimination of scraping and taten cosmngy = 

painting to “; P te!’ 3 ee 
avoid deteri- Beam knee Ie Hatch “Sef A Boor os - 
oration due Wetimoer Oey reinforcing rods i Rega 
to rusting. = tau iae land 
Also, their mi double bottom 


theform of the three 
vertical deck supe 
ports and the beams 


bottoms 
would need [& 
to be cleaned 
less often be- 
cause sea 
growths do 
act attach 
themselves so 

readily to  TwoughDeckand 
concrete as tO Above we have a good 
steel and iltsration of the man 
wood. Some  Sruclonafinecsnsete 
advocates of {ital methods of cone 
the concrete crete building in regard 
vessel claim the wood bumper 
that it can be Sacre Yatlto werd | 
built at less sit collisions, "which 
cost than a comcreteandcausealeak 
ship’ of steel 

or wood, that 

it has a* 


Outside of barge 
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plastering-like method in which a very 
dense but fluid mixture of cement is shot 
into place by means of compressed air. 
‘The former type is’ the most common and 
may be made with or without 
double-bottoms, or with single 2° 
or dual hulls separated by 
an air space which 
may or may not be 
employed to carry 
fuel or water ballast. 
Both types of con- 
struction are shown in 
the accompanying 
perspective and de- 
tailed sketches, 


How the Ships Will 
Be Built 

The method by (a°* 
which the concrete is 
shot into place by 
means of compressed 
air as advocated by 
Carl Weber, a con- 7 
crete engineer of 
Chicago, is really an 
adaptation of the 
“cement gun" process 

reviously described 
in the PopuLar Sct- 
ENCE Montuty. This 
method makes use of a light steel frame- 
work for the vs To this framework are 
attached a series of re-enforcing rods carry- 
ing wire mesh: or other flexible, re-enforcing, 
each of which is in turn covered by thin 
layers of concrete forced against one another 
in the applying so that the whole is a ho- 
mogeneous mass of such a nature that the 
line of joining one layer with the next 
cannot be detected if the slab is cut across. 
The details of all of these methods are 
shown in the ac- 


of layers applied 
at different time: 


A Section Through the Side 
The T-irons, spacer bars, hooked rods and wire mesh 
of '& ahotintorplace conere 

three vertical lines between the ragged lines indicating 
the wire mesh show roughly the thickness of each tayer 


te boat are shown. The 
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is an important advantage because of the 
first cost of the forms; their difficulty of 
construction due to the unusual shapes at 
the extreme front and rear ends of the vessel 
and the cost of setting up the 
forms and moving them from 
point to point on the vessel 
after they have been  re- 
moved from sections already 
poured and hardened. 

The advocates of 
the pouring method 
have planned to over- 


QO ~oeR’s come the difficulty 
54 and cost of moving 
2 the forms by devising 
¢ a cheap, steel frame- 


work both inside and 
outside of the vessel 
along which the forms 
may be pushed with- 
out lowering them to 
the ground. 

Unusual-shaped 
forms for the forward 
and rear endsof theves- 
sel may be provided 
by the use of collapsi- 
ble steel forms such as 
are used in bridge 
culvert work, 


| 
eee ae 
Bassas ta 


Clang! Clang! Make Way for the 
Chinese Ambulance 


ON. of the reasons why the people of 
the Occident are generally disposed to 
agree with Bret Hart that “the heathen 
Chinee is peculiar” is the unusual method. 
of the Chinese in handling the sick. Notice 
the ambulance in the photograph, in which 
a dying man is being transported. It is of 
wicker basketry of the same type as 

that used for 


companying — il- 
lustrations. 

The great ad- 
vantage of the 
compressed-air 
method of shoot- 
ig the concrete 
to place, is that 
it eliminates al- 
most one-half of 
the wood or steel 
forms necessary 


conveying pigs 
and poultry to 
market. 

Crude as this 
type of convey- 
ance seems, no 
rubber-tired 
automobile could 
travel with less 
jolting. The car- 
riers work in re- 
lays, goingslowly, 


if the ordinary 
pouring method 
is pursued. This 


‘The Chinese ambulance. It is just like the con- 
veyance in which pigs are taken to market 


with a kind of 
swing, and rest- 
ing at intervals. 


Lifting a Car to Stop It 


A brake which raises the rear wheels clear 


‘Two flat semi-circular steel shoes placed between the body of the car and the inside of the rear 
wheel on each side, are pushed down by a lever in such a manner‘as to lift the rear whecls 


N unusual type of automobile emer- 
gency brake stops the car by lifting 
the rear or power wheels clear off the 

ground. It consists of two flat semi-circular 
steel shoes thick at the top and tapering 
off at the bottom, These are placed b 
tween the body of the cat 
of the rear wheel on each 
A toothed rack is cut along each edge of 
the upper side of the shoe, the rack-teeth 
respectively meshing with the teeth of two 
ordinary spur-gears slipped loosely o 
the rear-axle housing and provided with 
cam-shaped clutches on their facing sides. 
A collar with reverse cam-shaped clutches 
is rigidly attached to the axle between each 
Olithates soun genres, Twowollers carried 
on studs attached to the vehicle frame are 
employed to contact with the under or 
bottom side of each steel shoe and keep 
the racks on its upper face always in 
mesh with the two loose spur gears. 
Either one of the spur gears may be 
rigidly attached to the turning rear axle 
by sliding it into contact with the clutch 
collar. The rotation of the collar revolves 
the gear in contact with it so that it causes 
the shoe to be moved down into contact 
with the ground and lift the rear wheel 
clear off the road. The friction between 
the shoe and the ground causes the vehicle 
to come to a gradual stop without the 
shock incident to the operation of the 


id the inside - 


conventional band brake. When the shoe 
has been lowered the specified distance, 
further downward motion is prevented by 

gear running off those on 
thicker section at the top of 
ving as a wedge to hold it in 


that posi 

The lowering of the car-wheels on the 
ground after a stop, is accomplished by 
unclutching the first gear from the axle 
collar and clutching the other one. The 
same direction of rotation of the axle is 
made to lift the shoe up off the ground by 
means of a small gear: interposed between 
the gear in clutch and the rack teeth, 

The clutching of either gear with the 
collar between is secu by means of a 
longitudinal lever with a double-acting 
bell crank and pedal on the floorboard of 
the driver's cab. 

Two pedals and two levers are employed, 
cone for each set of loose gears. One pedal 
is made to suffice for the similar-sized 
gears on each side of the car by means of 
a crosswise equalizer at the rear as shown. 
This assures simultaneous action by each 
shoe. 

Obviously the automobile will come to a 
comparatively short stop upon the appli- 
cation of the brake and will not be likely 
to skid or slide even on a steep grade as 
long as the steel shoes remain on the 
ground in their braking position. 
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Like a Spider 


So the guard sits in one of the ‘nx 


in His Web 


ew circular cell houses of Joliet 


Prison, He can keep watch over two hundred and forty-eight cells 


By Fred 


CCASIONALLY somebody 
earns the title of genius by 
transplanting into action 

what others regard as impossi- 
ble or lack the perseverance 
to carry through. Seemingly 
this is what fate has in store 
for W. Carnys Zimmerman, 
of Chicago, the architect of 
the new state penitentiary in 
course of erection near Joliet,. 
Illinois, which is not only built 
along new lines but is the last 
word in prison construction. 
Jeremy Bentham was the first 
man who seems to have realized that the 
consequences of imprisonment should be 
calculated both in their effect on the con- 
vict and on society. More than a century 
ago he pro that the conventional 
prison building with its long tiers of cells 
invisible to the guard except when he 
walked in front of them, was well calculated 
to defeat its own purpose, and that a cir- 
cular cell-house, with the guard stationed 
in the center where he could see the 
interior of each cell, would 
be better. Attempts 
have been made in 
England to 
carry out 


Bentham's 
idea, but it re- 
mained for Mr. 
Zimmerman to work 
out the idea perfectly in 
the new Joliet buildings, now 
nearly ready for occupation. 
Throughout the group of buildings, 
ease of administration has been a cardinal 
principle. The most radical departure from 
the conventional style is the shape of the 
cell houses. The 248 cells are arranged in 
four tiers around the periphery of the 
structure, while a guard is stationed in a 
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cage in the center of each cell house. 

Thus he can see into any cell 

on any tier at any time without 

taking a step. As the guard's 
own room is in darkness, no 
prisoner can ever be sure 
that he is not under direct 
observation. With the old 
straight row of cells, the 
prisoner could be observed 
only while the guard was pass- 
ing his cell; moreover, the 
guard’s approaching footsteps 
were an audible warning to a 
vigilant prisoner. 

The same idea is carried a step further 
in the grouping of the eight circular 
cell houses about a circular dining-room, 
with a covered corridor leading directly 
from each cell house to the part of the 
dining-room to be occupied by the prison- 
ers from that building. Thus all_ crossing 
of columns is eliminated, and in effect 

each cell house is a unit for eat- 
ing and lodging pur- 
poses. The 


columns 
is eliminated 


accompanying drawing shows clearly 
the general plan of the prison colony. 
At the same time, economies are ef- 


fected by preparing food in a céntral 


Popular Science Monthly 


The cells are 


ranged in four tiers around the periphery of the structure, while the guard is 


stationed in a cage in the center where he can look into any cell on any tier at any time 


station, as the kitchen, bakery, and store 
rooms for food are situated in the spaces 
between corridors. 

‘Two large workrooms are placed far in 
the rear, but are also connected with the 
dining-room by a corridor. Warehouses 
for the storage of raw material and manu- 
factured products are just in the rear of 
the workrooms. At one side is the chapel, 
with a stage, a large auditorium, and 
separate rooms for those of Catholic and 
Jewish faith. Opposite the chapel is the 
hospital, with special wards for those suffer- 
ing from tuberculosis and contagious dis- 
eases. The laundry and shower baths are 
in a separate building at the left. Outside 


the enclosure are the residences of the ward- 
en and his deputy, while between corridors 
leading from the cell houses to the dining- 
room are houses for the guards and private 
dining-rooms. 

A cardinal principle recognized by the 
architect was that while the state has the 
right to confine those who violate the 
laws, and can in fact protect itself in no 
other way, yet the prisoner’s right to 
comfort, sunlight, air, and the other neces- 
sities for health is inalienable. Conse- 
quently, much attention was given to 
sanitation in the buildings. Fortunately 
the circular construction makes possible 
many sanitary features not possible in 
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any other style of prison architecture. 
‘he most striking sanitary feature is 
the lighiting. Each cell, being on the per- 
* iphery:“of the building, has an outside 
window;.in addition, by means of a sky- 
light and refracting glasses, direct sunlight 
reaches every cell every clear day. The 
small height in comparison with the diam- 
eter—each cell-house is 150 feet in diameter 
—makes little refraction necessary, even 
for direct sunlight to reach the cells on 
the north side on the lower floor. It is 
expected that on clear days each cell 
will have at least two hours of direct 
sunlight on short winter days, 


‘The circular construction makes excellent lighting possible. 
‘The guard enters his cage through an 


gets the benefit of the skylight. 
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ture of seventy degrees in the cells when 
the outside temperature is ten below zero. 
A radiator is placed in each cell. There 
is also a lavatory and water-closet for 
each cell, with running water. 

Although ease of administration a 
sanitation have been given great attention, 
there has been no neglect of the primary 
purpose of the buildings—to confine pris- 
oners. In fact, the close observation made 
possible by the circular arrangement, the 
elaborate construction to prevent egress 

at the windows, and the front and 
doors of glazed steel make escape 
all but hopeless 


Each cell has an outside window and 


lerground passage so 


there are no resounding footsteps to warn the prisoners when he is approaching or leaving 


Fresh air is furnished through ducts in 
the triangular shaft between each pair of 
cells. Air is drawn from the outside over 
blast heating-coils and through a water 
spray washer; it then passes directly to 
each cell in the building. As each cell is 
really an individual room, the air leaves 
through the transom over the door and 
is forced out through the central space and 
into the open air through an opening in 
the skylight. In the usual prison the 
cells are supplied from the foul air in the 
corridors. Of course the windows, opening 
on the outside, may be used for supple- 
mentary ventilation. 

The heating system, which is “entirely 
independent of the ventilating system, is 
sufficient to maintain a uniform tempera- 


The plan of construction is, in its way, 
as remarkable as the plan of the buildings. 
All the work is done by honor prisoners 
working under the direction of a general 
superintendent and a foreman chosen by 
civil service examinations. Although the 
new buildings are outside the old prison- 
walls and the men are unguarded, not one 
attempted to escape at the time of a 
recent outbreak in the penitentiary proper. 
‘The work has been considerably delayed 
because the number of honor men has not 
been as large as was planned for. 

Though the general plan marks a radical 
departure from the old style prison, there 
seems to be little doubt that it will be 
widely copied by other states when new con- 
struction work of this kind is undertaken. 
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‘The Massaging Chair. Sit in It and 
Let Two Rollers Knead Your Spine 


YY means of a chair that has recently 
been invented by Halbert L. Hoard, 
of Fort Atkinson, Wis- 
consin, a person sufler- 
ing from spinal trouble 
or from any of the nu. 
merous complaints 
due to “nerves, 
is enabled to 
perform the 


aoe 
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combustion has taken place—that is the 
solution of the problem. 

This idea has been carried out in a 
furnace, the boiler and foundation of 
which differ not at all from those of 
other furnaces, except that the 

grate has’ the proper air- 
space area so that the 
proper amount of air 
mitted to burn 
all of the gases 

\. completely, As 
the air enters 


otherwise dif- under the 
ficult task of grate and 
massaging penetrates 
thebackand upward 
especially through the 
the spinal incandes- 
column cent coals or 
without the hot bed, it 
assistance of mixes thor- 
a_profes- oughly wit 

sional. A The pamecng res, ore in by stone pm oe the gases 
number of and all pass 


hard rubber rollers are pressed against your 
back by strong springs attached to the 
roller carriage. By moving a pair of 
handles up and down, the rollers are 
similarly moved up and ‘down, the springs 
keeping them pressing uniformly against 
your back. With every stroke, the circula- 
tion through the blood vessels is increased, 
and unquestionably, some good is attained. 


How One Furnace Can Save a Big Slice 
of the Country’s Coal Bills 


'ULLY one fourth of the coal used in 
heating our country’s homes is wasted, 
simply because the average furnace is not 
properly designed to burn the 
ighly combustible gases that are 
contained in the coal. The great- 
est part of our country’s coal 
supply is what is called’ bitumi- 
nous, or soft coal, which contains 
on an average forty-five per cent 
of highly combustible gases which 
in themselves form a large por- 
tion of the heat value of the coal. 
Gases are distilled from the coal 
at low temperatures and must be 
thoroughly mixed with a sufficient 
supply of air and raised to the 
proper temperature before com- 
plete combustion takes place. In 
other words, prevent the gases 
from escaping before complete 


Wat 
air and coal gas 
The grate has the proper air-space area into which suffi- 
thoroughly 


cient air is admitted to burn all 


through the hot bed of coal between the 
grate and the lower extremities of an 
arch. The arch is directly over the hottest 
Part of the fuel bed, hence, the gases are 

iberated immediately back of the arch 
at the highest possible temperature and 
come in contact with the heating surface 
of the boiler after complete combustion 
has taken place. Thus all the available 
heat is expended directly upon the boile: 
almost none of it escaping up the chim. 
ney or out into the room. 

Since all the carbon burns, no soot will 
collect on the fire tubes. Thus still another 
saving results from the keeping of the tubes 
free from this heat-insulating substance. 


Red-hot 
brickarch 


Gasesfrom 
fire tubes 


» chimney 


Arch-heated gases 
begin here to burn 


gases 


Safeguarding Our Bridges 


The cushion gate and the yielding 
barrier are two effective remedies 


and Vancouver have at last aroused 

the public to the realization that 
changing conditions have made obsolete 
devices used at the present time to protect 
bridge approaches and railroad crossings. 
‘A cushion barrier gate devised by the 
Chicago bureau of engineering seems to 
have solved the problem of the improperly 
protected 


Reon: accidents in Boston, Chicago 


Automobile run- 


bridgeapproach 
and the yield- 
ing chain’ bar- 
rier for railroad 
crossings prom- 
ises to do much 
to lessen the 
number of 
accidents. 

The cushion 
barrier gat 
which has bee! 
installed at the 
Lake Street 
bridge, in Ch 
Zo, consists 
entially of a 
forty-two-foot 
boom of Doug- 
Jas fir, sixteen 
inches in diam- 
eter, suspended 


ning into the 
yielding chain 
barrier, which 
consists of a 
steel truss strung 
between uprights 


overcome the 
inertia of a 
heavy weight 
but acts against 
gravity on a 
total weight of 
over five tons. 

Danger of 
dropping the 
boom onastreet 
cariseliminated 
by an ingenious 
device. 
time a street 
car enters the 
bridge, it auto- 


‘The cushion barrier gate which re 
cently stopped a street car running 
at ten miles an hour without damag. 
ing the car. Sce diagram at left 


es 


7 


from the top of the bridge by two heavy 
twelve-inch pipes. The boom, which weighs 
a ton, serves as a buffer to stop a street 
car or automobile running at high speed 
without wrecking it or causing serious 
injury to the occupants. When a car 
bumps into the boom, the boom rolls for 
two feet, then slides for eight feet, and 
then for the next five feet slides and rises 
two feet, so that the car not only has to 


matically turns 
a cog wheel one 
notch. The 
boom, which is 
in position 
against the top of the framework, cannot 
be dropped by the bridge tender until the 
car pushes forward another cog wheel 
when it passes off the bridge at the other 
end. 

The lighting system, which is also unique, 
has proved highly effective. The engineers 
have utilized the well-known principle, little 
used for bridge signals, that a light which 
goes on and off at short intervals catches 
the eye quicker than any other. The red 
lights first come on at the “Stop” sign at 
the left. Then in quick succession the 
lights in the gate at the left, in the gate at 
the right, and the “Stop” sign at the right 
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come on. Each ignt remains on only a We Burn Coal Lavishly, But We Have 


fraction of a second. The whole effect is 
that of a giant swinging a large red lantern. 


So effective is the lighting 
system that in the year 
since the barrier gate was 
installed not a single acci- 
dent has occurred. On other 
bridges not thus equipped 
the gates are out of com- 
mission much of the time 
owing to the fact that auto- 
mobiles run into the gate 
arms. 

Recently a trial test was 
deliberately made with a 
street car running ten miles 
an hour. At that speed the 
car had a striking weight of 
fifty-three thousand - foot 

unds. The street car was 

rought to a complete stop 
in fifteen feet. The car was 
not damaged in the least, 
and the motorman, who re- 
mained at his post, was not 
even severely 
shaken up. 
The barrier 
gate was also 
undamaged. 

The yield- 
ing chain bar- 
rier for rail- 
roadcrossings 
and for bridge 
approaches 
frequented 
by light traf- 
fic, consists of 
two uprights 
or structural 
steel posts, 
one at each 


side of the 

roadway, COAL RESERVE 
connected at IN THE 
the top with wortp outsIpE 
a steel truss. OF THE 
The weight of unrrep states 
the barrier is 

counterbal- 


anced by 
means of a 


counterweight contained within the two 
side posts. When struck by a vehicle the 
barrier gives, the chains paying cut, and 
gradually absorbing the energy 
until it brings the vehicle to a stop. 


POPULATION OF THE WORLD 
OUTSIDE OF THE 
UNITED STATES 


Comparison between the world’s 
and coal reserve. 
one-half of one per cent. of the total quantity 


POPULATION OF THE 
UNITED STATES 


413 Paoouerion 


The coal mined in this 
country up to 1913 and 
‘what we still have on hand 


‘We have used less than 


of the shock 


TOTAL COAL s#tNED IN TH 
UNITED STATES PRIOR TO 1913 


COAL RESERVE 


‘UNITED STATES 


Plenty of It to Burn 
HILE it is true that the 


ited States is the largest 
consumer of coal in 
the world, using 
nearly forty per cent 
of the world’s total 
production, it is 

something of 
a comfort to 
know that we 
have not yet 
consumed 
more than one-half of one 
per cent of the total quan. 
tity which geologists es 
mate is at present contained 
within our borders. 

The annual production of 
coal in the United States 
has increased more than 
eight hundred per cent in 
thirty-five years—from 
sixty-eight million tons in 
1879 to more than a half 
billion tons in 1913. Not- 
withstanding the enormous 
amount of coal available, 
our exports in 1913 
amounted to very little, 
only about four per cent of 
the entire output. In this 
year Great Britain ranked 
second as a coal producer. 

Coal was first worked in 
the United States in Rich- 
mond, Virginia, in the mid- 
dle of the eighteenth cen- 
tury, and indeed that State 
in proportion to its size, 
long surpassed all the others 
in varieties of coal pro- 
duced, and area of . coal 
measures, though there it 
had the disadvantage that 
the coal was generally 
deeply buried. In 1820 the 
total output of coal in the 
country was three thousand 
four hundred and fifty tons; 
by 1850 the annual output 
‘was over seven million tons. 


IN THE 


According to the United States Geologi- 
cal Survey the total area of coal-beds is 
close to five hundred thousand square miles, 
of which about one-half contain anthracite 
and bituminous coal. 


Shifting Gears by Electricity 


It requires but one operation to shift from neutral to high gear 


a patent recently granted to John C. 
Brackett, of Copper Cliff, Ontario, a 
mechanism is described which elec- 

trically controls the entire range of the 
speed of a gasoline automobile without re- 
course to shifting the change gears by hand. 
This control is centralized in one lever on 
the steering-wheel, which lever 
can be so manipulated that the 
car can be started from neutral 
to reverse speed or from neutral 
toa high forward speed on the 
high gear. 

In prin- 
ciple these 
results are 
obtained 
by means 
of a master 
switch, 
placed in 
an elec- 
trical cir- 
cuit be- 
tweena 
solenoid to 
throw the 
driving 
clutch of 
the auto- 
mobile in 
or out of 
mesh, and six other solenoids, two for bring- 
ing the gears to neutral position and one 
each for the reverse, low, second and high 
speeds, These solenoids are arranged to 
shift the ordinary change-speed gears of the 
automobile by conventional shifter bars. 

The master-switch is operated by means 
of the control-lever on the steering-wheel. 
The position of the lever is regulated by 
means of notches on a sector on the steering- 
wheel. These notches, corresponding with 
those of the master-switch, are wired to the 
various solenoids so that a movement of the 
lever automatically disengages the clutch 
by energizing its solenoid and at the same 
time closes one of the gear-shifting sole- 
noids. This causes the gear with which that 
solenoid is connected by means of its 
shifter arm to move into mesh. 


CONTROL: 


‘The control is centralized 
in one lever operated 
from the steering-wheel 


At right: The details of 
the wiring arrangement, 


showing the speed gears 


All the 


The control lever may also be moved 
from neutral to high speed in one operation 
to start the engine automatically, pick up 
the car on first speed and then through 
intermediate gear to high gear. This is ac- 
complished by means of a self-starting rela’ 
switch on the dash of the car and a rac 
and pinion used in connection 
with a toothed ring on the master 
switch. This pinion is mounted 
on a vertical shaft driven off the 
lower end of the throttle control 
bar down the center of the 
steering column by means of 
bevel gears. The rack 
tached to a horizontal rod 
which is broken at one point 
and fitted at one end with a 
washer which acts as a piston 
against a spring carried in a 
cup cylinder mounted on the 
other end. The rod is then 
extended 
and form- 
ed into a 
second 
rack which 
meshes 
with the 
toothed 
ring on the 
master 
switch, the 
latter be- 
ing in the 
form of a 
vertical 
cylinder 
with the 
solenoid 
contact points on the curved surface. The 
toothed ring also has a set of interior and 
exterior notches corresponding to those of 
the control and solenoid contact points. 
The rack rod with its spring cylinder 
works in opposition to a rod connected 
with the clutch shifter arm. This rod 
is also fitted with washers and opposite- 
acting contracting springs, the former car- 
rying rollers which contact with the notches 
on the master switch ring. 
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knowledge and information of the editorial staff of the Popular 


specialized 
Science Monthly is at your disposal. Write to the editor if you think he can help, you, 
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My Tamew Tae Ta Laie Weekly 
‘Augmenting the tones of the bugle by means 
‘of a giant megaphone at Camp Fort Riley 


Megaphoning the Reveille—The 
Latest in Military Efficiency 


i the training camp at Fort Riley a 
huge megaphone has been 
erected on a stand to enable a 
field bugler to sound reveille 
with such a vim that it will 
be irresistible, as well as to 
put punch into the re- 
treat which is sounded at 
evening parade after the 
band ceases its music. 
When the last note of the 
retreat has died away the 
band plays “The Star 
Spangled Banner" as the 
flag is lowered and the 
strenuous day at camp 
is officially over for the 
soldiers. 

By the use of the mega- 
phone to augment the 
bugler’s tones, the one 
instrument is sufficient 
for the entire camp and 
its notes carry equally as 
far as those of the entire 
regimental band. 


The woolen bottom of the 
cleanser is kept moistened with 
the cleansing fluid in the top 
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The More You Pay for Your Clothes, 
the More They Suffer in the Wash 


HE price that we pay-for cleanliness 

to a large extent, paid to the laundry. 
man. According to an investigation made 
by the Mellon Institute of Industrial Re- 
search, at Pittsburgh, Pa., only forty-three 
per cent of the life of a collar, for instance, 
isconsumed in the actual wearing of it. 
The other fifty-seven per cent is passed in 
the laundry and hanging on the line. 

Should a perfectly new collar be laundered 
from thirty-five to forty times without 
being used at all, it would be worn to a 
frazzle when nearing its fortieth trip to the 
laundry. With ordinary wear between 
launderings, the limit ‘of trips to the 
laundry is twenty. 

The finer the texture of the garment or 
fabric to be laundered the more it suffers in 
the process, however scientific the methods 
of laundering may be. Just ordinary 
exposure to the air when hanging on the 
line, not considering the flapping in the 
wind, which is, of course, destructive to 
fine fabrics, affects the strength of the 
fabric more than would be imagined. 


Here Is the Fountain Spot-Remover. 
It Works Like a Scrubbing Brush 


YY means of a small cloth- 
covered brush containing a 
suntain filled with cleansing 
liquid, spots may be taken 
\ out of clothes at home. The 
) woclen bottom of the clean- 


ser serves to wash out 
dirt and grease without 
at the same time scraping 
off the nap of the gar- 
ment, thus overcoming a 
common trouble in spot 
removers. 

The cloth covering of 
the brush can be easily 
removed and another sub- 
stituted of the same color 
as the garment to be 
cleaned, to prevent all 
danger ‘of discoloration. 
The device works well 
with all kinds of cloth; 
is especially effective 
with plush and velvet 
and even for portigres 
and carpets. 
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She Was Torpedoed but Her Cargo 
Plugged the Hole 


NE of the most unusual salvages yet 
recorded in these days of submarine 
warfare is that of the Norwegian steam- 
shi, Kongsli, whose cargo of grain 
swelled to such an extent on the in- 
rush of water through the ragged 
hole torn in her side by a torpedo, 
that the hole was cl 
up and the water prevented 
from flowing in and sinking 
her. The 


vessel Was 
torpedoed el of grain in 
about fifteen se Ge ai 
miles off the lev! of 
coast of Hol- ter 


land and was 
later towed 
into Yumid- 
en, near Am- 
sterdam, 
where it was 
put into dry- 
dock and her 
hull repaired 
so that she 
was soon 
able to put 
to sea again. 

A party of fishermen, approaching the 
veanel, found her abandoned, for the crew 
had left her as soon as possible after the 
torpedo had struck, because she had 
listed to a dangerous degree. Even the 
captain had given her up as lost. 

‘he fishermen, clambering aboard to dis- 
cover the trouble, were amazed to find that 
the ragged hole on one side and hull plates 
torn loose on the other by the force of the 
explosion had been very effectively plugged 
by the swollen grain as shown in the ac- 
companying cross-sectional view. 

Of course the ship was then merely 
floating on the ocean as a boy's boat made 
of a stick on a pond, and the fishermen were 
afraid to attempt to tow her because the 
rush of the water along her sides might 
have washed away the effective grain seal. 
Accordingly, they improvised bales made 
out of canvas filled with grain and forced 
these into the holes. This made the 
stoppage secure enough to enable the vessel 
to be towed to a nearby port. 


‘The inrushing of the water caused the grain to swell, so that 
it effectually plugged up the hole made by the torpedo 
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+ Making a Fortune Out of Dust 
from a Cement Factory 


‘HE United States Bureau of 

Mines has lately issued a 
statement in regard to a 
Portland cement plant at 
Riverside, California, which 
shows how an apparatus, in- 
stalled to avoid nuisance and 
save the health of the work- 
ers, has become 
the central fea- 
ture of the 
whole establish- 

ment. 

One of the 
great trou- 
bles of a 
Portland ce- 
ment mill is 
the dust. It 
is likely to 
disturb veg- 

ion by; 
settling 
down on 
growing 


some. The 
factory in question was in trouble on this 
account and it availed itself of Prof. 
Cottrell’s invention to precipitate the par- 
ticles on their way to the stack by means of 
electric currents. Now this dust contains 
potash, and soeflicient is the installation 
that ninety per cent. of the content of this 
precious product is recovered in the form 
of potash salts. The present demand for 
ountry is something like 
s thirst, which, according 
to the legend, was unquenchable. As is 
well known, we formerly obtained our en- 
tire supply from Germany. These salts 
which they produce in California bring as 
high as $400 and $450 a ton. 

The Riverside concern finds that its 
potash salt output pays its entire operating 
costs plus a reasonablz profit, leaving the 
cement, which it will soon be producing at 
a rate of 5,000 bbls. per day, as clear 
profit. It has no immediate market for so 
much cement, but what is not sold is kept 
in storage—ELLwoop HENprIcK. 


‘The November issue of Popular Science Monthly will be on sale on all newsstands, 
Wednesday, October 10th (west of the Rocky Mountains, October 20th). 
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Note the engine cylinders under the tender. They increase the drawbar pull of the engine from 
forty-six thousand pounds, which is the power of the ordinary engine, to sixty-four thousand 


Putting Driving Wheels Under the 
Locomotive Tender 


T° climb a steep stretch of track sixty- 
nine miles long on the Southern Rail- 
road between Asheville, 
S. C., seven giant locomot 
wheels under the tender 
cab and boiler, are used. 
rangement m: it possible for a 
engine to hav ixteen dri 
wheels, giving it a tractive power much 
greater than thatof the ordinary locomotive. 
By mounting tender-tanks upon the 
machinery of discarded locomotives, and 
by utilizing the frames, cylinders, wheels, 
axles, side-rods and valves of scrap 
engines, the expense involved was reduced 
to its lowest terms. The tender has its own 
pair of cylinders, and flexible piping carries 
the steam from the in boiler, The 
“duplex engine,” as it is called, has a 
drawing power of sixty-four thousand 
pounds, as against forty-six thou- 
sand pounds for the single en- 
gine formerly used. The 
speed of this type of en- 
gine is also propor- 
tionately greater 
than that 
of other 
types. 


and Hayne, 
ith driving 
as under the 


‘An exhibition room in California, where the 


A Little Bit of Egypt on a California 
Ostrich Farm 


HAT! Has the hand of the West 

desecrated and commercialized the 
historic pyramids of Egypt? Does the 
oyer-decorated entrance shown in the 
illustration below, with its advertising 
signs printed in English and just visible 
behind one of the columns, mean that the 
ancient Pharaoh has been ousted from his 
last resting place? Not necessarily. A 
second glance at the photograph will doubt- 
less reveal the fact that the ob only a 
small building with pyramidal outline and 


decorations suggestive of Egypt. 
It is used as an exhibition room on an 
ostrich farm in California. Here the 


ostrich breeding industry is explained in 

detail to the interested visitor, and ostrich 

plumes are sold.’ The effect is 

picturesque and thoroughly 

gyptian, especially when 

the ostriches are taking 

their exercise over the 

grounds, Ostrich eggs 

are also sold here. 

They are consid- 

ered rare dain- 

ties by epi- 
cures, 


products of an ostrich farm are displayed. 


It borrows its construction from the Pyramids and symbolic structures of ancient Egypt 


And These Are Not Leather? 


‘They feel like seal, morocco, and cowhide; 
but suitcases, pocketbooks, bags and auto- 
mobile seats, are made of cotton rowadays 


modern automobile and the seats and backs of most 

library chairs are made of leather? _If you do, you 
must change your notions entirely. Things are not 
always what they seem. Your silk socks were once part of 
a tree that grew in a forest; leather is nowadays as often a 
form of downy cotton as the tanned hide of a steer. 

It may startle you to know that these new forms of 
leather are varieties of gun-cotton. Fear not; they are 
not dangerous. The “gun” has been taken out of the 
cotton. A chemical compound which can blast a subway 
or blow up a Czar is converted into a necessary and 
peaceful substitute for cowhide for articles of clothing. 

Originally, leath- 
er substitutes were 
manufactured sole- 
ly for the purpose 
of producing a 
cheap _ upholstery 
material which 
would look like 
what it is not. In 


D: you suppose that the luxuriant upholstery of a 


‘Those jaunty little 
outing _caps—who 
cares if they are 
not real “leather?” 


tutes have become 
of increasing im- 
portance because 
of the war, Not 


course of time, é only are they 
various improve- cheaper, but they 
ments in processes conserve leather. 
and materials were ‘That fine-looking “seal” pocketbook which you For harness, belt- 
made so that a admire in a shop window is nothing but dyed and ——_ing, saddles, boots, 
real substitute for _ tmbossed sheepskin and is quite inexpensive = etc., leather of 
leather was produced which actually wore good quality is indispensable; and just now 


better than. some kinds of hide. Indeed, there is not enough of it tomeet these essen- 
these substitutes were in part composed tial requirements. 
of leather; for they were, in reality, thin Since the leather “split,” which is coated 
sections or sheets cut from the under side and embossed or grained to resemble real 
of the hide and coated and embossed so hide, is really nothing but a foundation 
that they looked like real top side uphol- manufacturers must have asked themselves 
stery leather. “Why not use a fabric base instead?” The 
These “split” leathers and leather substi- experiment was made and a base secured. 


We ean titer At left: ‘Thin sections 
Strongest and Pelee. with ‘or sheets cut from the 
frost durable under side of the hide 
partwused for, } and coated and em 
bossed to look like real 
top-side upholstery 


At right: - Only 
the heel of this 
shoe is leather. 
The top, facings, 


tse fe dol tip, tongue and 
binging heel counter are 

R J of substitute ma- 
terial. Yet it 
will wear well 
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from cotton. The coating is composed like leather, and to all intents and purposes, 
principally of soluble cotton. In the itis leather. 
process the cotton is separated from foreign Very little morocco, seal and walrus 


particles and washed. It then leather actually comes from the animals 
nitrated, as it is called, which ~~ whose hides are so character- 
means that it is treated with a istically marked.’ Most of it 


mixture of nitric and sulphuric 
acid and dried. In this 
form it is gun-cotton— 


is split cowhide embossed in 
the manner described. 
That fine looking ‘‘seal’’ 
pocketbook which you 
admire in a shop window 
is nothing but dyed and 
embossed sheepskin. 
Only an expert could tell 
that the product is not 
what it purports to be. 
The principal difference 


the most powerful ex- 
plosive known. 
Gun-cotton can be di; 
solved in certain ethers 
and alcohols, as well as a 
few other solvents. ‘Thus 


F The material fom which this is not in the appearance 
‘ch det ‘ made looks, fed H i 
body of which dependson _—and-bag is made looks, feels but in the price. 


the proportion of the 
cotton to the solvent. 
This solution of cotton is technically If You Had No More Teeth Than an 


called = poroxylins It is an indispen: Elephant You Couldn’t Bea Soldier 


material in many industri 
out it gas mantle d F you have ever had the op- 
liquids, liquid court plaster, portunity to look inside an 
patent leather finishes, wood clephant's mouth you have 

your own personal opinion 


and metal lacquers and en- 
about the reason why it 


amels could not be made 
cheaply. grows a trunk so long that 
In preparing it covers the mouth com- 
substitutes pyrox: pletely and conceals the 
proper body is mixed interior even when the 
with vegetable oils mouth is open. For the 
elephant is shy of teeth. 


impart elastici 
eral pigments are added ‘There are none at all in 
the front and only eight 


togive the desired color. 
—two molars above and 


‘The pyroxylin is applied 
to dyed cloth as it moves two below on each side— 
in the whole cavernous 


through a coating mi 
chine. A thin film is mouth, 
thus spread on the cloth Each of these molars is 
from which the solvent as large as a man's hand. 
evaporates. As the cloth The hay and fodder which 
passes through the machine, make up the elephant's food 
which is about one hundred are shifted over them by the 
feet long, it dries quickly queerest, ugliest tongue im- 
Again and again it is passed aginable. The tongue is lit- 
through the machine until the erally hung at both en 
ing no power of move- 


film is built up to form a coat- 

ing of the required thickness ment except in the middle 
toughness and elasticity. where it shifts back and forth 
The coated cloth is then from side to side, arching up 
passed between hot embo ' against the roof of the mouth 
ing cylinders of steel which  Qaly an expert could tell Tike a huge wrinkled pink 
press the coating so that it ay ‘of the serpent. 

assumes the appearance of  “>holstery is a substitute The elephant’s baby teeth 
morocco, seal, walrus and other leathers, usually fall out when the animal is about 
The resultant product looks, feels and wears fourteen years old. 


intents and purposes it is leather 


Buying a “Used Car” 


Among all liars we take off our steel 
helmets to the sellers of old cars 


By Edward C. Crossman 


ITH the enormous depreciation in 
value of the used motor car, and the 
ignorance of the average person of 

even primary automobile mechanics—and 
the ways that are dark of some gentlemen in 
the used car game—the average seeker of a 
satisfactory used car is apt to be fooled. 
The automobile is not so completely stand- 
ardized as we are told it is. Development 
is still rapid. Devices widely heralded one 
year as marvelous improvements prove to 
be failures the next. And as added compli- 
cation, most motor companies, at some 
time in their career, make an engineering 
mistake and turn out a model for which 
they are sorry. Yet, to the unwary, this 
model sells on the strength of the fine repu- 
tation of later and earlier productions. 
Second-hand, it brings a price far out of 
proportion to its value, purely because of 
the reflected glory shed’ upon it. 

As the result of a slight improvement in 
appearance, a flock of second-hand Ford 
cars are on the market. In theory, so 
slight has been the change that it is im- 
possible to be cheated badiy in buying a 
Ford. Still, even the Ford Company made 
changes quietly as it went along, many 
necessitated as a remedy for grievous errors 
in design. Hence the 
buyer of an old Ford 
may find himself the 
buyer of a repair bill, 
reasonable as Ford re- 
pairs are. 

The coming of the 
jitney business compli- 
cated the problem of 
the Ford used-car. 
For instance, one of my 
acquaintances loaded 
himself up with a good- 
looking Ford without 
going into its pedigree. 
It turned out to be a 
jitney veteran, with 
springs softened, frame 
sprung, and the general 
wear of a ‘bus from 
that service, which 
means that it had been 


An Old-style Ford Switch and Coil Box 


Learn to identify the models 
able to recognize the various Ford vintages “The 
Ford made earlier than 1914 would have to be an 
‘almost new car in order to be worth much over $200. 
Because of the ease with which Ford parts arc 
gromed, the. unwary Will. sometimes be caught. 
Therefore, check up Your Ford engine number 


The owner 
of the wreck 
ing yard asked 
sis. Tor this 

litter; hut 
330 
would have been dane 

i vou didet want 
nar. Buyers of ears 
ormer-lot markets 
are like lambs to be shorn 


run about six times as far as a privately 
owned car in the same length of time. 
The Ford is the best second-hand buy on 
the market, and brings a relatively higher 
price than any other car. At the same 
time it is well to be able to recognize the 
changes in the Ford, so that one will not pay 
a 1917 price for a car of 1913 vintage. The 
best plan is to take the engine number, 
telephone the nearest Ford agency, and ask 
for the date of sale and name of the man to 
whom it was sold. The agency will get the 
information for you if it isnot on hand. By 
means and looking up the state 
ry, the life history of the car can be 
If the seller claims to be the 
original buyer, who has 
treated the car as the 
apple of his eye and 
washed it with toilet 
water and fed it only 
certified and sterilized 
gasoline, he will be 
somewhat embarrassed 
if the Ford record 
shows some other chap 
to have paid down the 
original purchase price. 
Cheap as are repairs 
and improved features, 
no one cares to pay for 
them and not get them. 


“You Never Can 
Tell” 
You never can tell 
who's had the car, nor 
what he’s done to it. 


It is well tobe 
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You may find, out of 
sight to cursory inspec- 
tion, a nice worn-out 
spot, or a gash six 
inches long. 

Heavy oil and ground 
cork are wonderful, 
quieting drinks to noisy 
and worn and loose 
gears, but, unhappily, 
they don’t occupy a 
high place in automo- 
bile mechanics. 

‘Thestartingand light- 
ing system of a car is 
another trap for the un- 
wary. Some of the 
earliersystems were 
beautiful examples of 
electric abortions. Even 
up-to-date systems have 
eaten-out plates, which 


‘The Port of Ancient Cars 


‘Some of the tricks to befool the innocent are simple, though effective. For instance, a 
well-worn tire held fora moment against a buffingwheel might get such a bright, shine 
‘Patent cure-alls are used for temporarily plugging leaky radiators 


As to pass for new. 


You can’t tell whether he’s been in a 
smashup and sprung the frame and 
wrenched the car. You can't tell whether 
or not ther crack in the frame, puttied 
up and painted over. You can’t tell the 
condition of thethou- 


usually require 'a new 
battery at the purely 
“nominal,” price of say 
$25. Unless the buyer 
is in the hands of a 
reputable dealer, he has his choice of the 
two alternatives in this case—to stick a gun 
to the head of the seller and wring the un- 
biased truth from him or to take the car to 
the agency for the system and get their 


sands of parts with- 
out having the car 
taken downand over- 
hauled; and no- 
body’s going to pay 
for this on a chance 
of asale. If you do 
know the owner and 
his habits and so the 
history of the car, 
the tale is again dif- 
ferent, but trust not 
in the yarns of the 
would-be seller of the 
motor car—even 
though he be usually 
a truthful man. 

The spare tire, 
neatly strapped on 
behind the tonneau, 
is an attractive addi- 


tion on the used-car, 
but before listing it 
as one of the desir- 
able points, take it 
off and look it over. 


‘The Ford is a good car to buy second hand, for the 
Provement made by the manufacturers cam be easily i 
Other car is this true. But buy from a reputable agency that values the reputation of 
tthe car. \ The buyers who suffer in secoad-hand deals are those on. the hunt for unfortu- 
hates whom Fate has robbed .and forced to. “sacrifice 


A Body and Chassis of About 1911 With a New Rear Axle Housing 


simple reason that the latest im- 
jed om any old Ford. Of 09 


"at a ridiculous” price 
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opinion on it. Names in starting systems _ 
mean nothing. Some of the great electric 
shops unhappily put their august names to 
starting systems as shoddy and unreliable 
as their higher priced ones are good and 
desirable. The Alcove 
may mean a fine start- 
ing system fit for the 
Fondulac Eight, or it 
may mean a junky 
thing designed for 
the famous $695 
Tincar. 

There is of 
course a legiti- 
mate field for 
the sale of 
second-hand 
motorcars,and 
there are many 
responsible 
business men 
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confidence in their own smartness. Smart- 
ness avails one nothing in the second-hand 
game—the other chap is always still 
smarter; else he couldn't make his salt. 


Always Consult the Agency 


As a matter of choice the 
secker after the second- 
lend car ought to 
consult the agency 
of that car, be- 
cause the agent 
is reliable, 
knows the car, 
and does not 
care to have it 
gooutandearn | 
either him or 
his firm a bad 
name. On the 
other hand, the 
buyer is likely 


engaged in sell- to pay bit 
ing them, The ee more, because 
buyers who How Could Any One Pass This Gem By? just asthe 


sufler in second- 
hand car deals 
are the ones 
who are on the hunt for unfortunates from 
whom hard luck has pried loose a car—and 
who bite on decoy advertisements, or those 
who go straying along the curb markets or 
the corner open air emporiums with full 


mobile trade: 
B'horse. "But the motor-car may 


Horse trading is childishly simple compared. 
ng is chilishly simple compa 


agent for that 
make does not 
want to see his 
cars drop too fast in value because of the 
lapse of a year or two, the agent of some 
other make always smiles when he can put 
over the sale of the opposition second-hand 
car at a low price, and still make some 
money atit. Hedoes 


with the second-hand auto 
ut certain number of things wrong with 
more vices than a herd of horses 


not forget to adver- 
tise the sale to his 
potential customers as 
showing the quick fall- 
off in value of the 
Hinkydink car. Also, 
as he’s not crying his 
eyes out if the said 
Hinkydink car does 
not turn out well, 
he'll live up to his 
guarantee merely to 
the bare letter. 

In spite of the re- 
liability of the respon- 
sible firms that sell 
second-hand cars as 
part of their business, 
the person not at all 
versed in the motor 
car game would do 


To the Junk-Pile at Last 
‘You can junk the old car for $100 if you ca 
to many second-hand 
dene ia aoeet eal care ee 
here and 


sected recently: “There tay be Soc 
there, but no car made prior to 1913 ie worth more than $100" 


do anything le with it 


well to get a new car, 
even though it fall 
many grades below 
the second-hand car. 


mine 
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‘The gasoline en- 
gine runs the 
blower machine 
which supplies 
air for the fire 


Boring a hole 
in the roots of a 
stump. A fire is 
afterward start- 
ed in each hole 


A one and one-quarter 
inch auger is used to bore a 
hole into the roots of the stump 
at a sufficient depth below the 
surface to permit of eventually 
tilling the soil, the earth having 
first been removed around the 
stump to a depth of from 
twelve to eighteen inches. A 
fire is started at the bottom of 
holes by means of a hot 
i the nozzles being 
ed at the openings. 
The air blasts keep 
the fire going. 
While these 
are burning, 
four holes are 
bored two to 
three feet away 

at right angles to 

the first ones. 
Fires are started 
in these. After the 
sets of holes burn to 
an intersection they 
will continue burning 
until the stump is consumed, 

so that the air blasts can be removed. 
One man is able to operate five to six 


Blowing Stumps Away with Air—An fines of hose. As these outfits cost but 
Agricultural Shortcut three hundred to five hundred dollars 

“ equipped, and the cost of gasoline is but ten 

'HE gasoline engine will play an im- cents per hour, this proves a very economical 
portant part in clearing two hundred method of clearing wild land of stumps, 
million acres of cut-over land in 
some thirty states of the Union 
Gasoline engines have for a dec 


GF an Owl with Eyes of Scis- 


ade or more been successfully sors and Backbone of Paste 
used as power for stump-pullers, | ) ISE old Mr. Owl may 
but the new method recently | | sleep during the day and 


evolved ‘promises greater 
efficiency. 

The engine is used to run 
what is known as the 
“blower machine.” This 
usually consists of a gaso- 
line-engine, a blower, a dis- 
tributor, and several lengths 
of rubber hose with short 
lengths of iron upon 
one end. The air in the 
blower is divided into an 
equal number of parts by 
the distributor and is forced 
through the sections of 
hose to the nozzle, from 
which it is directed upon 
the fire. 


fly by night in his natural ele- 
ment, but when the manu- 
facturers get him in their 
clutches they reverse the 
order of things. The ac- 
companying illustration 
shows what they did to a 
wooden owl. His back is a 
tube of paste; those are 
scissors around his eyes. 
He is six inches high and 
the scissors that shade his 
eyes slip into an opening in 
the front. As a household 
pet he keeps company with 
the housewife’s workbasket, 
the sewing machine and the 
baby’s scrap-book. 


Photographing Sunken Ships 


A giant electric camera is used for 
locating sunken ships and treasures 


N electric submarine camera for deep 
sea photography has been invented 
by H. Hartman, a civil engineer of 

New York city. With 
it a sunken submarine or 
a wrecked vessel may be 
located and pictures of 
its condition projected 
for study on a screen in 
a few hours. Experi- 
enced divers would re- 
quire days to secure the 
same information. 

The camera consists of 
several cylinders con- 
nected with a steel frame- 
work. The ball at the 
bottom is a shock ab- 
sorber, and the compart- 
ment above it contains a 
gyroscope to steady the 
apparatus against vibra- 
tion. In the top cylinder 
is a motor which turns a 
propeller. This rotates 
the camera up on its 
vertical axis so that pic- 
tures can be taken in all 
directions. Current for 
the motor is obtained 
from above through a 
cable. 

The tank below the 


the light projector consists of a strong 
steel cylinder, filled with a gas under 
varying presstire and having highly con- 
centrated filaments. The 
light works on the prin- 
ciple of the ordinary in- 
candescent bulb, so far 
as is known. An inner 
circle of transparent mica 
protects the heavy glass 
lens from the intense 
heat, although the sur- 
rounding water reduces 
the temperature consid- 
erably. A valve mechan- 
ism varies the pressure 
of the gas according to 
the pressure of the water 
in which the cylinder is 
submerged. Reserve gas 
is contained in a separate 
compartment. In addi- 
tion to the live wire 
which acts as the source 
of light, there is a flexible 
steel wire rope to carry 
the weight of the entire 
apparatus. 

On land the camera 
mechanism weighs one 
thousand five hundred 
pounds. Submerged it 
weighs about one hun- 


propeller cylinder con- 
tains the camera, as well 
as the tilting, swinging 
and focusing apparatus. 
‘The shutter and focusing 
mechanism are both op- 
erated from separate 
switches on the surface vessel. 

switch enables the operator to s 
camera in conjunction with the 

jector or independently of it. Tests carried 
out aboard the U.S. S. Vestal proved that 
the camera could take pictures of the same 
object repeatedly. Although some were 
out of focus, the majority were sharp and 
clear. 

Concerning the source of light, which is 
contained in the largest cylinder of the 
apparatus, very little is known. Current 
for the light comes from the surface through 
a special cable. According to the inventor 


A third 


‘The camera is lowered in the 
water to any depth up to one 
thousand feet. The pictures are 
taken and the entire camera 
mechanism operated from the 
surface by means of switches 


dred pounds. All parts 
are tested for a pressure 
of five hundred pounds 
to the square inch, which 
corresponds to a depth of 
about one thousand feet 
of water. To operate the 
light projector and the several small motors, 
a current of approximately one hundred 
amperes and one hundred and twenty to 
one hundred and forty volts is required. 
When the camera is operating at a great 
depth under water, the voltage has to be 
increased to two hundred to make good 
the loss in passing through the long cable. 

The inventor proposes to use his camera 
for treasure hunting, for the locating of 
sunken ships, and for the study of marine 
growths. There is no question but what 
the camera will be of great value in wreck- 
ing and salvaging operations. 
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“Blind?” No, Said the Motion Picture 


Its testimony proved that a “blind” man could 
see, and thus reversed the decision of the court 


At left: The supposedly 
the lady: by he bet 
the yy hanging 

furs on the clothes line 


At right: He lights a cigar 
from the flame of a 
match held in the motion- 
Picture man’s fingers 


RE you the 
owner of this 
property?" 
asked a passer-by of 
Peter Zyla, who w 

busily engaged inhi 
poultry yard on the 
outskirts of Chicago, 
negotiating a sale of 
pigeons to a teamster 


and registered just the 
proper amount of in- 
terest—and perhaps a 
trifle more—when the 
lady exposed the trim- 
mest of trim ankles in 
ascending and descend- 
ing a ladder. 

But for ro- 
mantic possibilities! 
later pro- 
suit in the matter of duced in court as “ex- 
the color and markings of the birds. hibit A” in a suit against Zyla brought by 

The stranger carried a camera, and while an accident and indemnity company to 
he waited for Zyla’s attention he took a prove that Zyla had not been blinded, as he 
picture of the pigeons—and of the agile claimed, by the alternating heat and cold 
Zyla. When the birds had been delivered of the plant in which he worked. The in- 
and the teamster had driven off, Zyla | demnity company had planned the entire 
turned his attention to the man with the scene, even the purchase of the pigeons in 
camera. By that the first act. 
time another visitor = ; =a ‘The State Indus- 
had appeared on the 4 F trial Board had de- 
scene. She stood cided that Zyla was 
beside the man with entitled to damages 
the camera and gave under_the Work- 
Peter a smile which men'sCompensation 
warmed the cockles Act, but the indem- 
of his bachelor heart. company ,which 
They wanted to take red the plant 
motion pictures with inst loss under 
plenty of local color, the Act, decided to 
they said. Of course make some investi- 
Zyla consented. He gations on its own 
was even obliging initiative before 
enough to take a obeying the order of 
part in the scene. the Court. The 
He hung clothes on "Dortons of the fm exhibited in court, Zyla case Was finally. de- 
the line, noncha-  Sgmitted posing but claimed that he did exactly cided in favor of the 
lently lighted acigar 5 he was told; even in the “flirtation” parts indemnity company. 
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who seemed hard to Spugnlittnde, With the directo ean ‘The film w 
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Making Spectacular Displays with the 
Aid of Toy Balloons 


‘HE latest idea in illuminated displays 

for garden parties, for patriotic gather- 
ings, and the like, is an electrically lighted 
balloon to be used in place of the old 
Japanese lantern. These balloons cannot 
be blown out by the wind, nor can they 
catch fire; they will give just as spectacular 
an effect as Japanese lanterns. 

Ordinary toy rubber balloons are fitted 
with a metallic neck through which the 
lighting receptacle can be passed with a 
thrust of the hand: The electric bulb is 
secured on the end of a tube inside of this 
receptacle, and through the ring-shaped 
space around this tube, air can be blown to 
inflate the balloon, When the current is 
turned on, the rays of light pass through the 
stretched, translucent rubber with a warm 
glow. A number of differently colored 
balloons strung across a garden, or arranged 
in the form of a great flag would produce 
very spectacular effects. 

Displays could be held in the country 
miles away from an electric light wire. 
Small incandescent bulbs could be installed 
to take the place of the larger bulbs, and 
they could be lighted from the current 
obtained from a battery or a series of 
batteries. Or a number of pocket flash- 
lights could give a pleasing effect. The 
bulbs could be disconnected from the flash- 
light and wires could connect the bulbs 
with the battery. 


The electric light 
shining through the 
rubber vividly il- 
luminates each gay- 
ly colored balloon 


How California is teaching its outdoor pop- 
ulation to cease killing harmless snakes 
which destroy disease-bearing rodent pests 


Teaching the Truth About the 
Misunderstood Snake 
N California the Lorquin 
Natural History Club of 
Los Angeles is starting a 
campaign of snake educa- 
tion. As the accompany- 


ing photograph shows, a 
sign telling passersby that 
harmless snakes should not 
be killed—that they destroy 
disease-bearing 


rodent 


in camping 
places, along streams, and 
in hunting grounds through- 
out the State. They have 
been read by many thou- 
sands of people. 

The only undesirable 
snake in California, as the 
sign points out, is the rattle- 
snake. All others are bene- 
ficial and should be allowed 
to proceed unmolested. 


Fighting a Gas Attack in the Trenches 


How it feels when the green-yellow cloud steals on you 


(G. P. Putnam's Sons), Arthur Guy 
Empey, “machine gunner serving in 
France," takes you into the trenches and 
makes you feel what it is to fight under 
modern conditions. Here is his account of 
a gas-attack: 
Three days after we had silenced Fritz, the 
G It did not catch us’ una- 


ie a new book entitled ‘Over the Top” 


that is, it was blowing from the German trenches, 
towards ours at the rate of about five miles per hour. 

Warnings had been passed down the trench 
to keep a sharp lookout for gas. 

We had a new man at the periscope, on this 
afternoon in question; I was sitting on the fire step, 
cleaning my rifle, when he called out to me: 

“There's a sort of greenish, yellow cloud rolling 
along the ground out in front, it's coming—' 

But I waited for no more, Grabbing my bayonet, 
which was detached from the rifle, I gave the alarm 
by banging an empty shell case, which was hanging 
near the periscope. At the same instant, gongs 
started ringing down the trench, the signal for 
‘Tommy to don his respirator, or smoke helmet, as 


we call it. 
Donning the Gas Masks 

Gas travels quickly. No time must be 
lost. There are only about eighteen or 
twenty seconds in which to adjust a gas 
helmet. 

A gas helmet is 
with chemicals. 
or glass © 
see. 


made of cloth, treated 
There are two windows, 
in it, through which you can 
Inside there is a rubber mouth tube. 


For a_minute, pandemonium reigned in our 
trench—Tommies adjusting their helmets, bombers 
running here and there, and men turning out of the 
dugouts with fixed bayonets, to man the fire step. 

-inforcements were pouring out of the com: 
munication trenche 

Our gun's crew were busy mounting the machine- 
gun. on the parapet and bringing up extra. am= 
munition from the dugout. 

‘A company: man on our right was too slow in 
getting on his helmet; he sank to the ground, 
clutching at his throat, and after a few spasmodic 
twistings, went West (died). It was horrible to see 
him die, but we were powerless to help him. In the 
corner of a traverse, a little muddy cur dog, one of 
the company’s pets, was lying dead, with his two 
paws over his nose. 

It's the animals that suffer the most, the horses, 
mules, cattle, dogs, cats, and rats, they having no 
helmets to save them. Tommy does not sympathize 
with rats in a gas attack. 

At times, gas has been known to travel, with 
dice results, fifteen miles behind the lines. 


In the Folds of the Green-Yellow Cloud 


German gas is heavier than air and soon 
fills the trenches and dugouts, where it 


has been known to lurk for two or three 
days, until the air is purified by means of 
large chemical sprayers. 

The author continues: 


A gas, or smoke helmet, as it is called, at the best 
is a vile-smelling thing, and it is not long before one 
gets a violent headache from wearing i 

Our eighteen-pounders were bursting in No 
Man’s Land, in an effort, by the artillery, to disperse 
the gas clouds. 

The fire step was lined with crouching men, 
bayonets fixed, and bombs near at hand to repel the 
expected attack. 

Our artillery had put a barrage of curtain fire on 
the German lines, to try and break up their attack 
and keep back re-inforcements. 

I trained my machine gun on their trench and its 
bullets were raking the parapet. 

Then over they came, bayonets glistening. In 
their respirators, which have a large snout in front, 
they looked like some horrible nightmare. 

‘Ail-along our trench, rifles and. machine-guns 
spoke, our shrapnel was'bursting over their heads, 

hey went down in heaps, but new ones took the 
place of the fallen, Nothing could stop that mad 
rush. The Germans reached our, barbed wire, 
which had previously been demolished by their 
shells, then it was bomb against bomb, and the 
devil ‘for all, 

Suddenly,’ my head seemed to burst from a 
loud “crack” in my ear. Then my head began 
to swim, throat got dry, and a heavy pressure on the 
lungs warned me that my helmet was leaking. 
Turning my gun over to No. 2, I changed helmets. 

One helmet is good for five hours of 
strongest gas. Each Tommy carries two. 

The trench started to wind like a snake, and sand- 
bags appeared to be floating. in the air. "The noise 
was horrible; I sank onto the fire step, needles 
seemed to be pricking my flesh—then blackness, 

1 was awakened by one,of my mates removing 
y smoke helmet. How delicious that cool, fres! 
air felt in my lungs. 

"A strong vind fad arisen, and dispersed the gas. 

They told me that T had been “out” for three 
hours; they thought I was dead. 


When the Wind Dispersed the Gas 


The attack had been repulsed after a 
hard fight. Twice the Germans had gained 
a foothold, but had been driven out by 
counter-attacks. The trench was filled 
with their dead and ours. Through a 
periscope, Empey counted eighteen dead 
German: the barbed wire; they were a 
ghastly sight in their horrible-looking 
respirators. 

He examined his first smoke helmet; a 
bullet had gone through it on the left side, 
just grazing his ear; the gas had pene- 
trated through the hole made in the cloth, 
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Speaking of “Catgut” 


The sheep is guilty: it is the only animal 
that makes a racket after it is dead 


HERE'S thecatfarm from 

where we get our supply 

of catgut? The answer 
There isn’t any cat farm. 
Cats’ intestines can't be profit- 
ably utilized. If not cats, then 
what furnishes the raw material 
for musical instrument and ten- 
nis strings The answer i: 
Sheej ry part of the ani- 
mal is utilized, even the soft and 
mellow tones of his bleating 
voice, which are preserved in the 
intestines that string the tuneful 
violin. 

As soon as the sheep intestines 
are graded they are divided into 
arrows about eight yards in 
length. These are sent to the 
string factor where they are 
thoroughly cleansed and chemi- 
cally treated. It takes from 
twenty to twenty-four sheep to 
produce the strings for one ten- 
nis racket. A single violin string 
monopolizes the entrails of a 


Drying the 


@ on frames. This is one of the 


‘operations before polishing, and takes from two to six days 


whole sheep, however big. 


From the time the raw 
material leaves the animals 
until it is made into strings, 
twelve to sixteen days are 
required in the manufactur- 
ing. The intestines of some 
sheep are lighter in color 
than others, but the light or 
white strings do not poss 
any better tone quality or 
durability than the darker 
‘ones. 

After the gut is split by 
running it over a. safety- 
razor blade, the strands go 
through another machine 
which removes impurities. 
Following this they are re- 
peatedly run through wring- 
ersonwashtubs. From four 
to fifteen of these strands are 
used for one music string, 


Removing impurities from the gut strands by washing and 


scraping them and running them 


wringers on wash- 
tubs. It requires a skilled workman to prevent tangles 
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ing spun into strings, 
twisted,” and polished off 
with emery paper. 


Up with the Storm Signals! 


The language of the weather bureaus of 
the world is one of flags, lights and cones 


‘HE invention of the electric telegraph 
made it possible for meteorologists to 
gatherreportsof simultaneousweather 


observations over exten- 
sive areas, enter the data 
on charts, prepare fore- 
casts and storm wai 
ings, and issue such in- 
formation to the public; 
all within a period of 
time short enough to 
make the predictions use- 
ful for practical purp. 
‘Telegraphic weather ser- 
vices date from the middle 
of the last century, and at 
first they were designed 
especially for warning 
mariners of approaching 
storms. In the days 
before “wireless” the 


spicuous  sigr 


GALES FROME N.E 


GALES FROM 8. E 


HURRICANE, 


A combination of 
‘cones which is seen in 
most French charts 


Astandard storm-signal tower of 
the U.S. Weather Bureau. Atthe 
top of the mast is a weather vane 


vA 


Cone pointing down indi- At night triangular groups of lan- 
cates southerly gale; cone terns of the same significant 
Pointing up, northerly” gale arrangement replace the cones 
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merous points along affected seacoasts. 
Several forms of signal were evolved. In 
the British Isles Admiral FitzRoy intro- 


duced the use of canvas 
cones and “drums” (i. e., 
cylinders), which, ‘seen 
from any direction, pre- 
sented the appearance of 
solid triangles and squares 
against the background 
of the sky. At night 
they were replaced by 
groups of lanterns, The 
drum, indicating winds of 
varying direction, has 
since been abandoned, 
and the British now use 
the cone alone, pointing 
up or down, for northerly 
or southerly gales, re- 
spectively. 
One of the earliest 
storm-signaling devices 
form of semaphore, 
known as the “‘aeroclino- 
scope,” used in Holland. 
‘The position of the arm 
of the semaphore indi- 
cated the region in which 
the barometer was low; 
i. e., the storm center, 
‘The’ American storm-flag 
—red with a square black 
center—was adopted by 
the United States Signal 
Service (the predecessor 
of the Weather Bureau) 
in 1871. This signal was 
later. amplified by the 
addition of red and white 
pennants, to show the 
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Small craft 


SEStorm 


it 


NE Storm 


a 
fi 


Night Signals, 


Vay Signals 


Hurri 
NWStorm gr whole gele 


i 
f 
f 


SWStorm 


a 
i 


Storm signals of U.S. Weather Bureau. The night signals 
shown above are displayed only on the Great Lakes 


expected direction of the wind at the 
beginning of the approaching storm. 

fn the ‘year 1909 an international com- 
mission met in London to consider the 
introduction of a uniform system of storm 
signals for all countries. The system 
‘eventually recommended consists of com- 
binations of cones, as shown in the annexed 
figure; but it will probably be many years 
before the international signals come into 
general use. 

At the present time some thirty or forty 
systems of daytime storm signals are in use 
in different parts of the world. The most 
elaborate of these are found in the Far 
East, and serve to indicate, not merely the 
fact that a storm 


A Huge Clothing Sterilizer on 
Wheels for the Armies 


HE. barber's eternal question, “Hot 

towel, sir?” is answered in a novel way 
in France just now. A giant sterilizer on 
wheels takes care of the towels and other 
articles of the men who return from the 
fighting front and puts them through a 
steam bath which both cleans and disinfects 
them. Thus the spread of disease is 
prevented. 

However, France does not keep her 
sterilizers at home. She sends them di- 
rectly back of the first-line trenches in 
jages where the troops are permitted to 
bathe occasionally. 


threatens the place 
where a signal is dis- 
played, but the ex- 
istence of a typhoon 
anywhere in the 
neighboring seas, its 
location, and the di 
rection in which it is 
moving. All this is 
accomplished by 
means of solid sym- 
bols (cones, balls, 
diamonds and 
squares) displayed 
at both ends of a 
yard arm and at the 


From the photo- 
graph it will be seen 
that the larger tank 
of the two is the 
steam chamber, 
while the smaller 
tank contains water. 
The water is heated 
by gasoline or kero- 
sene. The steriliz- 
ing chamber is large 
enough toaccommo- 
date nearly a hun- 
dred soldiers’ suits. 
It takes about an 
hour to thoroughly 


summit of a mast, in 
a conspicuous loca- 
tion on the coast. 


A sterilizer for cleaning and thoroughly 
disinfecting the clothes of French soldiers 
when they return from the trenches 


clean a uniform, but 
proportionately less 
for towels. 
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More than two thousand pieces of old boiler tubing were welded to make 
‘ten miles of continuous pipe flooring without screwed fittings or joints 


Welding Ten Miles of Pipe for a A Convenient Device for Keeping 
Skating Rink Your Razor Blades Clean 
T° make ten miles of continuous pi; takes nearly as much time to remove 
was the problem that confronted the safety razor blades, clean and replace 


builders of a large ice-skating rink at San them after, using, as it does to sh: And 
Francisco. Investigation had shown that _ if a man’s in a hurry, there is an imminent 
in many ice rinks where ammonia sys- danger of cutting the towel—or his 
tems were built with screwed fit fingers—in the operations. 

tings, leaks frequently developed A device which will save both 
in joints supposed to be leak- your time and your temper 
proof and trouble-proof, The and eliminate the danger of 


result was shut-downs for re- 
pairs and a subsequent finan- 
cial loss to the management. 
Oxy - acetylene welding 
not only made the San 
Francisco ice rink — 
proof but it made i 
a remarkable saving in the 
purchase of pipe. Instead 
of using new pipe, fifty-five 
thousand feet of two-inch 
“used” boiler tubing was 
purchased at a saving of 
twenty per cent over the cost 
of new galvanized pipe. The 
floor is two hundred and ten 
feet long and ninety feet wide. 
The welded portions number 


cutting your hands, is shown 

in the accompanying illus- 
trations. Two pieces of 
spring brass, which are 
riveted together, hold a 
rubber pad on one end and 
a felt pad on the other. 
Two strokes on the rubber 
pad will clean your razor 
blade, while two more. on 
the felt pad will dry it per- 
fectly, leaving it clean and 
bright as when new. 

The convenience of this 
device makes it unnecessary 
for anyone to neglect to clean 
and dry his blades, however 
great may be his hurry. 
This means that the blades 


considerably more than two 


thousand. "This plan elimi is of the device will be kept from rusting, 
nated all fear of leaks and for cleaning and dry- and will last considerably 
proved entirely satisfactory. jing the razor blades longer in consequence. 


Maybe you have special needs. Write to the editor about anything within the scope 
of the magazine. He will be glad to help you. 
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A New Zinc Product Which Is 
a Substitute for Tinfoil . 


‘ROM Breslau, Germany, comes 
a report of a substitute for 
tinfoil which has been successfully 
manufactured from zinc by a Ger- 
man experimenter. The zinc prod- 
uct is so similar in appearance 
and general characteristics to the 
tinfoil that the two are scarcely 
distinguishable. The manufacturer 
claims that the zinc foil will answer 
every purpose for which tinfoil is 
ordinarily employed. 


This Tire Pump Gets Power aA 
from the Engine Crankshaft : At ‘left: Part cross-sectional 
UTOMOBILISTS, take notice win (p Cae ne Dene ones ae 


of the tire pump 
illustrated. It fits any 
make of car and particu- 
larly cars which were not 
origi fitted with power 
tire-pumps under the en- 
gine hoods. It is merely 
slipped over the end of the 
engine crankshaft extend- 
ing out in front of the 
radiator. By starting the 
engine and attaching a 
hose from the pump to the 
nipple, the tire is inflated 


batt enech vaive 


Air chamber 
Rudder 
eaproyn 


Curved peas 
}- Connecting roa 
cr 


rhend) 


cylinderlike casing with a rubber 
diaphragm held between top and 
cover. This diaphragm is vi- 
brated up and down by means of 
‘a lower semi-spherical cup fast- 
ened to the top of an eccentric 
connecting rod around the shaft 
‘of the pump which is connected 
with the engine crankshaft. The 
air is sucked in through a small 
valve in the cover on the down 
stroke of the rod and forced out 
‘on the upstroke as the diaphragm 
is also forced up. A check valve 

the outlet valve prevents the 
‘Above: 
‘The pump in use on the car 


in a few moments. This 

done, the pump is removed just as easily 
and put back in the tool box until required 
again, 


Moving Targets to Quicken the Eye 
and Steady the Aim 


It is impossible to pump oil into the tire JQIFLE clubs are adopting the movi 
with the air. Oil rots rubber inner tubes. field targets so popular in Bri 
No oil can find its way to the tire because a Shooting ranges to quicken the eye and add 
tight, vibrating diaphragm is used. The zest to rifle and revolver practice. 
air is sucked in on one side of thediaphragm The “deers” used are generally five feet 
and then forced out on the same side, in long and are constructed of heavy plaster- 
which no oil is board, painted 
used. Thereis | a light brown 


only one lubri- and suspended 


cated part of by two wires 
the pump, and which ride ona 
thatisthelower trolley wire 


end of the con- 
necting rod 
bearing which 
causes the dia- 
phragm to vi- 


which is 
about thirty 
yardsinlength. 
The driving 
power is fur- 


brate. _ This nished by a 
bearing is oiled flexible cable 
with grease attached to the 


from an out- 
side greasecup. 


‘front and rear 


Ahand pulley improvised from a bicycle wheel is 
used to drive the target by means of a flexible cable of the deer. 


£86 
Aim and Pull the Trigger to Photo- 
graph an Enemy from the Air 


THe scout in an airplane must have 
something better than his eyes. 
Anti-aircraft guns compel him 
to fly at not less than six 
thousand feet. The ground 
below is so far away that 
it is impossible to dis- 
tinguish make-believe 
guns from real guns, or 
to identify the thou- 
sand and one concea 
ments practiced by the 
enemy. 

As a result the camera 
has taken the place of the 
airman’s eyes—an especial 
stereoscopic camera. built 
directly in the machine 
itself. Dozens of pictures 
reveal the enemy's secrets 


with astonishing frank- 
ness. During one of the 
engagements at Arras, no The 


less than seventeen hun- 
dred stereoscopic photo- 
graphs were made in a 
single day. William F. 
Folmer believes that bet- 
ter results can be obtain- 
ed if the camera is oper- 
ated by hand. And so he has adapted 
the well-known focal-plane shutter, with 
which his name is identified, to a camera 
which, as shown in the accompanying illus- 
tration, is handled like a rifle. The opera- 
tive mechanism of the camera is exactly 
like that of the focal-plane 
shutter cameras well-known 
to most amateur photog- 
raphers. Mr, Folmer’s cam- 
era is provided with a regu- 
lation pistol-grip and trigger. 
When the trigger is pulled, 
not only is the exposure 
made, but a fresh section of 
the film is advanced for a 
new exposure. 

The material of the cam- 
era is waterproof. So that if 
the aviator and his instru- 
ment should fall into water, 
his valuable films would not 
be damaged. 

After a roll of film has 
been exposed, how to get it 
back to headquarters with- 


Simply pull the trigger and 
take a picture 
camera is of the fixed. 
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out landing is often a problem. For this 
purpose a very ingenious method of 
using a parachute has been developed. 
Cylindrical pasteboard containers are pro- 
vided with an umbrella-like para- 
chute folded inside. By pulling 
a wire with a hook on the end 
to which the folded para- 
chute is attached, the par- 
achute can be pulled out, 
and then, due to the 
tension of the wire 
framework, automatic- 
ally spread out. Ob- 
servers stationed below 
pick up the film and 
send it at once to head- 
quarters for develop- 
ment. 


Making a Mule Push 
and Pull at the Same 
Time 


EORGE L. COVERT, 

crippled so that he 
must always use a wheel- 
chair, is traveling from 
New York to the Pacific 
coast in a queer way. 

He sits in his wheel-chair 
and is pushed ahead by 
means of a shaft of his own 
invention. The shaft is fastened to the 
back of the wheel-chair and also toa mule’s 
collar. Behind the mule is a small two- 
wheeled wagon in which part of the Covert 
family rides. Hence the mule pushes the 
chair and hauls the wagon at the same time. 


wants to travel to California from New York. 
he is doing it, with a caravan of his own inventicn 


Sowing Tree Seed in the Snow 


As the snow melts the seed sinks deeper and 
deeper and finally buries itself in the ground 


(0 keep our national 


standard, twelve to filteen 
thousand acres have to be 
reforested or planted each 
year. The bare lands must 
be made productive and 
the thin stands of wood 
must be improved. To do 
this requires an immense 
amount of labor. 


Two strips of plowed ground 
form a guard to prevent a fire 
from spreading. No grass is al- 
lowed to grow in the plowed strips 


Sowing Douglas fir seed in the 
snow. When the snow melts the 
seed settles in the ground and is 
soon buried in a bed of earth 


One of the accompanying photograp 
shows a company of men “broadcasting” 
—that is, sowing seed by casting it broad- 
cast, over the snow in the Siuslaw National 
Forest, in Oregon. The seed they are 
sowing is Douglas fir. As the snow ‘melts 
the seed sinks deeper and deeper and when 
the snow disappears entirely the seed is 
already covered over with sufficient dirt 
to give it a bed in which to gro 
chief disadvantage of the method 
the seed is conspicuous on snow and likely 
to be eaten by birds. After a few days of 
sunshine it soon disappears from vie 

‘Another interesting part of the work is 


the building of fire guards to assist in pro- 
tecting plantations, In the Nebraska 
National Forest two strips of plowed 
ground each twelve furrows wide and 
separated by a strip of unplowed ground 
about two rods wide are constructed. The 
plowed strips are harrowed when necessary 
to keep down subsequent growth and the 
intervening strip of unplowed ground is 
burned over. The strips arrest the fire 
when a high wind is blowing. 

An ordinary fire-break costs about fifty 
cents per mile per furrow. In heavy 
timber the cost would be as much as fifty 
dollars for the same distance. 


Let the Birds Save a Billion Dollars a Year 


A quail can eat 2,000 Hessian flies in a day and a prairie 
chicken four times as many. Let them keep insects off the farm 


By Robert H. Moulton 


ARLES E. WHITE, of Chicago, 
grain broker during’ his business 
hours and bird protector during his 

leisure, believes that it is possible to lop a 

billion’ dollars off of the Nation's cost. of 

living by the simple expedient of feeding 
insect-eating birds, Farmers and fruit 
growers of this 


bugs. The farmers of the Northern States 
are paying out $16,000,000 to $20,000,000 
a year for Paris green to put on their 
potato vines. 

The quail is the most valuable insect- 
eating bird of its size. Each adult quail 
is worth $25 a year to the farmer on whose 

land it lives. The prai- 


country are los- 
ing over $1,000,- 
000,000 a year 
by reason of the 
destruction of 
birds in the last 
thirty years, The 
cotton growers 
are suffering a 
loss of $100,000,- 
000 annually be- 
cause of the rav- 
ages of the boll 
weevil. The rea- 
sonis that quails, 
prairie chickens, 
meadow larks 
and other birds 
have been swept 
away by gun- 
ners. 

Grain growers 
are losing over 
$100,000,000 a 
year on account 
of the chinch bug 
and another 
$200,000,000 a 
year on account 
of the Hessian 


croscopic in size. 

Over 24,000 chinch bugs weigh one ounce. 
Nearly 30,000 Hessian flies weigh an ounce. 
‘A quail killed in Kansas and examined by a 
government expert had in its craw the re- 
mains of over 2,000 Hessian flies it had 
eaten in one day. A quail killed in a 
potato field in Pennsylvania and ex- 
amined by a government entomologist had 
in its stomach the remains of 126 potato 


encourage the coloniza- 
tion of insect-eating birds 


rie chicken consumes 
about four times as 
many insects each day 
as the quail does, be- 
cause it is about four 
times as large. In a 
lesser degree, our small 
birds, almost without 
exception, are responsi- 
ble for the destruction 
of many insects each 


day. 

Mr. White plans to 
save all insect-destroy- 
ing birds and prevent 
the destruction of 
$1,000,000,000 worth of 
grain and foodstuffs each 


year. 
When ten years ago 
Mr. White bought a 


five-acre wooded tract 
near Kenilworth, Chi- 
cago, he found many 


A winter birdhouse. 
‘The wind catches 
the vanes and turns 
the house broadside 


toit, protecting the 
birds from storms 
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birds on the piace. But during the winter 
most of the species migrated. He thea 
began to experiment to see how many he 
could induce to remain all the year round, 

He built a few bird houses around the 
place, gradually increasing the number 


so built a number of bird 
The rustic bird houses, which are 
preferred by the birds, he made of wood 
with the bark on. 

not long until the number and 
F of birds about the place increased 
amazingly. What was equally important, 
many which had been regarded as migratory 
remained the year round. Last winter he 
induced such birds to stay as the chickadee, 


white-breasted nuthatch, downy wood- 
pecker, brown creeper, cardinal, blue ja 
hairy woodpecker, white-throated sparrow, 
pine siskin, fox sparrow, white-crowned 
sparrow, goldfinch, tohee, robin and other 
species. 

The work of feeding the birds has re- 
sulted in the construction of a special 
design of food box to hold suet. Mr. 
White discovered that when suet was placed 
on the ground or limbs of trees without 
protection the bigger birds crowded out the 
smaller and weaker ones and took possession 
of the entire supply. In order to prevent 
this the box now used was constructed. 
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a 


/ — Awren house with a suet basket 


underneath. Note the windows 
and blinds of the house 


Birds like suet, To prevent the 
larger ones from getting it all, 
screened suet boxes are used 


It consists of a curved piece of steel that 
protects the bark of the tree upon which it 
hung. The front is covered with a strong 
wire net that is sufficiently coarse to admit 
the bills of the hungry birds, but too fine 
to allow them to remove all of the suet , 
supply at once. 

A fresh water bath, according to Mr. 
White, is the best thing on earth to attract 

jirds. Some of his baths are on stands 
and some are built in the ground. These 
baths, he says, have undoubtedly’ drawn 
more birds to his place than all the food 
he has offered them. He soon found that 
some species of birds are afraid of the 
ground baths, but will bathe in those that 
are raised, and vice versa. 
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= down steep roads should anything go 
N ‘ wrong with the regular brakes, 

It is the invention of George Stickney, 
of Oregon. It consists of a harrow-like 
e suspended from a cross 
wise shaft pivoted to the 
chassis frame directly back 
of the engine and lowered 
into contact with the road 
by means of a system of 
levers controlled by a hand 
| lever and notched quadrant 
in the driver's cab. The 
sharp, tooth-like points of the 
harrow dig into the ground 
and hold ‘the car in’ place 
until the engine can be 
started again and the clutch 
thrown in. They also serve 
to hold the car until it gets 
under way. This eliminates 
the danger of starting under 
the same conditions without 
the device, in which case the 
conventional brakes must be 
released before the clutch is 
thrownin. This might allow 
the car to gain sufficient 
backward momentum to pre- 
vent the engine from start- 
ing and permit the car to 
drop off the road if the 


The toothlike points of the harrow brake dig into the ground i 
and hold the car in place until the engine can be started again brakes cannot hold it. 


A Harrow-Like Brake for Mountain- A Water-Cooling and Purifying Pipe 
Climbing Automobiles for the Fastidious Smoker 


‘ANY deaths have occurred in moun- T= smoker will welcome the appear- 
tain touring due to the engine going ance of a pipe which not only cools 
dead while on a steep grade because of the the smoke before it reaches the pipe stem 
driver's attempt to go up in a higher but purifies it as well. Clarence J. Graham 
gear than he should. When the engine and Joseph A. Farris, of Chicago, Ill., are 
stops, the car slides backwards and in the inventors. 
many cases goes over the The secret of 
edge of the road if the brakes the cooling and 
are not in the best. possible purifying pipe is 
condition and the driver does the bow! of water situated di- 
not apply them without losing rectly below the bowl which 
his head. contains the tobacco. A metal 
Built along lines very sim- tube extends from the tobacco 
ilar to the harrow used by bowl down into the water bowl. 
farmers and drawn over At the top of the water bowl is an 
plowed land to level it and outlet pipe. By puffing the pipe, 
break the clods, the novel ! smoke is drawn through the metal 
brake device shown in the (MP -—%| tube, down through the water and 
accompanying illustration is The smoke is puri- out of the outlet pipe through the 
designed to prevent automo- fed_and cooled by stem, Thus all smoke passes 
biles used in mountain tour-  PSsOF NuOueh € through the bowl of water before it 
ing from running backwards reaching the stem reaches the smoker's mouth. 


Removable bow! 
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Gold-Plated Teeth for Sheep 
Are Common in Scotland 


HE sheep of the western islands 
of Scotland are almost as sty- 
lish as thedogs that rideinauto- 
mobiles on our own Fifth Ave- 
nue, in New York city. The 
canine aristocrats have occa~ 
sional cavities in their teeth 
filled with gold, but the Scot- 
tish sheep have their entire set 
gold-plated before they have 
any chance to decay, The 
gold-plating is due to gold dust 
in the soil. As early as 1536 
Hector Boece, Bishop of Aber- 
deen, speaks of the remarkable 
appearance of the sheep that 
roam “the golden mountain 
in central Aberdeenshire. 
Their wool is yellow, their 
flesh is red, flecked, as it were, 
with saffron, and ‘their teeth 
are the hue of gold, he says. 


To Keep Out Burglars, Leave Your 
Key in the Door 


D. E. CURTISS, of Spokane, Wi ashing- 

ton, has inv 
Leave your key in the door at night, and it 
will be impossible for anyone to insert 
another key in your door: 

The guard can be fitted to any door. It 
consists of a plate which slides horizontally 
just in front of the body of the lock, and in 
the inner side of the door. On locking the 
door from this side, this plate is moved by 
turning a knob. ‘The 
shank of the key, 
being horizontal, is 
caught and held in 
the horizontal slot in 
the plate that has just 
been moved. 


slides just in 


key is caught in 
the horizontal 
slot and held so 
that nothing 


from the outside 
can move it 
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‘The combination suit which is an excellent substitute 
for waists and skirts or shirts and pantaloons 


The Overall Has Entered the 
Fashion Sheets 


‘OR the first time, perhaps, since the 
days when Indian women tilled the 
land while their lords and masters hunted or 
fished or fought, American soil has felt the 
pressure of the feminine foot on spade and 
fork. It has been no light, inefficient pres- 
sure, either, nor is it hampered by skirts. 
The approved costume for the really-in- 
earnest farmer, whether man or woman, is 
a combination overall suit, which not only 
affords perfect protection 
but is comfortable and easi- 
ly put on. The illustration 
above shows the different 
styles applicable for wom- 
en's wear. Those for men 
are very similar in design. 
They are made of khaki, 
denim or other suitable ma- 
terial. Even the children 
are not left out. Their 
suits are made exactly like 
those of the adults, since 


Door key hole” “ock plate those of | a 
toright — their bit in the farm work is 
"The shank of the equally as important. 


Khaki hats meet the ap- 
proval of the youngsters 
for topping off these utility 
suits. Women prefer the 
old-fashioned sunbonnet. 


A Lift Deck for Automobile Freight Cars 


It doubles the automobile capacity of a car and 
does not interfere with the shipping of other goods 


N shipping automobiles in car load lots 
at the present time, a temporary deck 
or floor is built within the car at the 

time of each shipment. On this, one row of 

automobiles is placed above another row 
n 


loaded on the main floor of the car. 
this way the capacity of the car is p 
tically doubled, But this method of utili 
ing space is expensive and it injures the 
car to have the decks continually 
stalled and removed. Consequently the 
automobile shipper is up against a serious 
problem. 

Joseph C. Youngblood, of Atwood, Kan- 
sas, has invented a lift deck which seems 
to meet all requirements. The mechanism 
necessary to operate the deck will in no 
way interfere with the shipping of goods 
other than automobiles. The 
deck can be lowered to the 
car floor so that automobiles 
can be loaded upon it with 
ease. It can then be raised 
to its elevated position and 
automobiles loaded into the 
lower portion of the car with- 
out interfering with it. 

The lift deck is raised by 
means of pistons traveling 
within four cylinders. The 
lower ends of the four cylin- 
ders extend below the car 
floor and are connected with 
a pipe that extends to a tank 
containing oil and a pump. 


raised deck 


mechanism. 


Automobile under 


‘The upper lift deck for 
automobiles and the 
ism that elevates it 


An electric motor and the pump which it 
operates are contained in a separate com- 
partment carried under the car floor. The 
oil supply tank is situated next to the pump. 
When the deck is to be raised the moto: 
is started and the pump forces oil from the 
storage tank into the pipe line and thence 
into the cylinders to force the pistons up- 
ward. When the deck, with its load of 
automobiles, has been raised to its upper- 
most position, pins are inserted in the cylin- 
ders to hold the deck permanently in 
position. This prevents any possible back- 
flow of the oil from the cylinders and re- 
lieves the cylinders and pipe line from 
continued pressure. When the deck is to 
be lowered, the pins are removed to permit 
the free movement of the piston rods. 
After reaching its destina- 
tion the car can be unloaded 
without any additional equip- 
ment or tools. The automo- 
biles on the car floor are first 
removed and when they are 
all out the upper deck is 
lowered and the cars on it 
removed as were the cars on 
the deck floor. Spaced floor 
plates support the automo- 
biles while they are being 
shipped, but wooden beams 
can besubstituted. The sup- 
ply tank, pumps and motor 
may be placed in any part of 
the car that is convenient. 


Uittin 
mechanism 


upper deck and does not interfere with the 
automobiles. It can be raised or lowered in a minimum of tire 
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You Can Roll This Can Without 
Spilling the Garbage 


T looks as if the 

ideal garbage can 
had_ been invented 
atlast. William 
Dowie, of New York 
city, is the inventor 
and his can is about 
everything that a 
garbage can can be. 
Tt is dustless, odorless 
noiseless. You can turn it 


without spilling it because the 


lid is clamped tight acros 
top. The lid prevents { 
dogs, cats, mice and. ri 


from touching the contents. 


It is strictly a non-disease 
spreading can. 

There are rubber 
bumpers on the top and 
bottom which make it 
practically noiseless whep 
it is being rolled across thie 
sidewalk or street and 
dumped in a wagon. Fur- 
thermore, the rubber pro- 
longs the life of the 
protecting it against rough 
handling. 


Drilling with This Electric Drill Is 


Like Shooting a 
ECTRICITY 
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instance. It is patterned somewhat after 
a pistol and by its use a hole can be drilled 
in iron or steel with the ease 
of shooting a pis 

This electric drill has a trig- 
ger-like on-and-off switch which 
makes it possible to handle 
the instrument without 
fatigue. The trigger switch 
also prevents the breakage 
of drill bits for the reason 
that it is possible to control 
the drill without releasing 
the grip to the slightest ex- 
tent. and allowing the 
weight of the device to sag 
on_the drill bit. 

The workman instinct- 
ively pulls the trigger to 
shut off the current 
when the drill bit 
passes through the 
metal being drilled, 
thereby ing cur- 
rent expense. The 
chuck can 
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and 
over 


s the 


ats 


. be used in nooks 
The lid on the can prevents the and corners where 
contents from spilling and keepe there is not much 


flies from spreading disease 


room, and in hard- 
to-reach spots, as shown in the accompany- 
ing illustra 


iot 
The cover of the motor armature of 


Pistol 
the drill is per- 


s rap- 
idly tak- 
ing all the 
back- 
breaking 
exertion out 
of every kind 
of work. If 
all the inven- 
tions based up- 
on it turn out 
satisfactorily and 
as many more are 
brought out in the 
future the old 
axiom about earn- 
ing our bread by 
the sweat of our 
brow will lack pun- 
gency. Look at the 
electric drill shown 


forated for cooling 
to prevent over- 
ing. The drill 


thirteen pounds 
complete and drives 
the bit at nine hun- 
dred revolutions 
per minute with no 
exertion on the part 
of the operator. 
The ease with 
which it is operated 
is not the only at- 
traction of the elec- 
tric drill, however. 
The hole is made in 
a small fraction of 
the time required 
by the ordinary 
method and is per- 


in the accompany- 
ing photograph, for 


fectly clean and 
true. 


Shooting” a hole into a hard-to-reach spot 
with an electrically operated pistol-shaped drill 
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Even in the dark you 
would know that the 
bottle above with its 
skull and  cross-bones 
mold contained poison 


The points over the 
cork of the bottle on 
the right would warn 
you that you had the 
Poison bottle in hand 


These Bottles Warn You That They 
Contain Poison 


'N_a bulletin on poisons, issued from the 

Surgeon General's Office at Washing- 
ton, D. C., it is stated that every year five 
thousand people, on an average, take poison 
by mistake. The Surgeon General 
recommends that poison be sold 
and kept only in bottles of dis- 
tinctive shape. The bottle shown 
in the illustration seems to be 
ideal for the purpose. Even little 
children and the most illiterate 
adults usually know that the skull 
and cross-bones indicate danger. 

The pattern is molded deep 
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in the glass, so that when the bottle is 
taken up at night in the dark it is easily 
istinguished by the sense of touch. There 
smooth space left on the side of the 
glass on which labels telling the kind of 
poison that is contained in the bottle 
may be pasted. But should the label drop 
off or become defaced, the fact that the 
contents of the bottle are poisonous will 
be obvious from the shape and design of 
the bottle itse 

Another design is the invention of Worth 
R. Barringer, of Colorado. A metal clamp 
fits around the neck of the bottle and pro- 
jects two pointed segments over the cork, 
holding it in place and by a slight prick 
warning the person attempting to withdraw 
the cork that the contents of the bottle are 
poisonous. 


Is This the Secret of Curious Lettered 
Finger Prints? 


'N the April issue of Poru- 
YAR ScrENCE MONTHLY, 
on page 517, there ap- 
peared an ‘article de- 
scribing a curious fin- 
ger print. A Nation- 
al Guardsman had 
his finger print taken 
and was surprised to 
see the letters “UO 

PL E” on the ball 

of his right fore-finger. 

He was unable to give 
a reason for their pres- 
ence; furthermore, he 
did not know they were 
there until an imprint was 
taken of the finger. 
Now comes an explanation of the 
method by which the mysterious letters 
were imprinted on his finger. W. K, Evans, 
director of Evans University, in Chicago, 
IIL, offers us the following: 

“In order that you may enlighten those 
who may have wondered how the lettering 
got on to the print, I send a finger print 
with the words ‘Chicago’ and 
‘Wilson’ plainly visible on the 


ridges. 

“A rubber stamp was pressed 
down on the glass slab after the 
ink had been rolled on it, and the 
tip of the finger had been lightly 
inked. The inked finger was then 
pressed down on the lettering of 
thestamp. Thismade theimprint. 
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Kitchen Luxury—The Ivory Pie-Crust 
Trimmers of New England 


EW ENGLAND has long 
been famous for pie, which, 
if it is not the actual staff of life, 
at least runs the other food con- 
tributions a close second. In 
the old Dartmouth Historical 
Museum in New Bedford is a 
curious collection of quaintly carv- 
ed ivory instruments known then 
as now, in the old New England 
households as piecrust crimpers. 
New Bedford was at one time 
the greatest whaling port in the 
world. A whaling trip is by no 
means short. The average trip 
was one year. Ofttimes three or 
four years passed before the 
whaler would reach his own shores again. 
No doubt with thoughts of home came 
visions of the pies for which their house- 
wives were famous; for most of the curious 
pie-crust. crimpers were carved by the 
whalers during their idle hours at sea from 
the ivory which was part of their catch. 
‘The pie-crust crimper consists of a handle 
and wheel which has a crimped edge so that 
when it is run around the sheet of thin pie 
crust dough it cuts the dough out with a 
fine serrated design. Trimmers were 
used not only to cut around the border of 
the pie but also back and forth along the 
top of the crust. In baking, the openings 
spread, leaving beautiful leaf and flower 
designs on top of the pie. 


The envelopes are fed automatically 
by a tum of the typewriter platen 


Let This Automatic Device Feed 
Your Envelopes 


SIMPLE machine designed to in- 
e the efficiency of typists by auto 
placing envelopes in_ proper pos 
tions in typewriters has just been put on 
The instrument consists of a 
framework attached to the machine and 
operated by the ordinary -line lever. 
With one turn of the typewriter platen, the 
addressed envelope is forced up and’ out 
from the roll and the next one simultane- 
ously and automatically placed in the 
proper position to receive the next address. 
From four to six envelopes can be ad- 
dressed per minute by an amateur typist, 
thereby allowing the higher- 


priced stenographers 
centrate on letter-wri or 
the time saved will permit the 
same stenographer to do more 
work in the same time as 
formerly. 

The automatic envelope 
feeder consists of a magazine 
holding one hundred and fifty 


envelopes and a framework 


having four steel fingers, two 
above the others. The upper 
ones, one on either side, press 
down on the uppermost edge 
of the envelope and force it 
behind the platen, adjusting it 
in a straight position. The two 
lower fingers engage the en- 
velope inside of the flap and 


Ivory pie-crust trimmers made by the old 
whaiers who used to put in at New Bedford 


push it from the magazine 
down behind the roll, after 
which the address is written. 
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It Has Stopped Raining? 
Then Pack Your Water- 
proof in Your Bag 


RAIN coat suitable 

for the traveler 
weighs only thirty-two 
ounces and folds into a 
neat envelope when 
not in use. It is also 
useful to the motorist 
and to others who 
feel the need of being 
protected against in- 
clement weather and 
wish to avoid carry- 
ing heavy garments. 
Though light the 
rain coat makes a 

appearance, and 

so small when folded \, 

mu can pack it 
your handbag. \ 
A special bag is pro- 
vided for it, however, 
which is neat and incon- 
spicuous. 


Bomb Exits for America’s First 
Portable Hospital 


'N the heart of New York city there are a 
number of trim frame | buildings which 
form America’s 


When not in use the rain coat 
folds into a neat envelope 
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What You Will Need When 
You Go to the Training 
Camps 


F you happen to be one 
of the fortunate ones 
chosen to be transformed 

into officers at one of 

the training camps, 
\ your first impulse will 
\ ‘probably be to pur- 


\ 


| chase a nifty uniform, 
two or three pairs of 
| classy looking shoes 
| and a supply of vari- 
colored ties and 
socks. But nip that 
impulse in the bud. 

There are few things 

/ you will really need 
at camp and most of 
these will be supplied 
you by your loving Uncle 

Sam; or if you must pur- 

chase them, you can buy 

them from ‘the Govern- 
ment for much less than 
from the trade. 

‘The things you will really need and which 
the Government does not supply are towels 
and plenty of handkerchiefs. It would be 
advisable, too, to take with you a pair of 
slippers and a light bathrobe, A raincoat 

might be made 


first portable 
hospital. The 
buildings are 


constructed so 


and set up in 
another city 


within two 
days. All 
windows are 
made so that 
the air is ad- 
mitted over the 
heads of the 
patients, pre- 


ventingadraft, 
and bomb exits 
are provided 
every few feet. 
The bomb exit 
is a section of 
the wall which 


toserve instead 
of a bathrobe 
and answer its 
‘own purpose as 
well. Have a 
light roll 
stocked with 
your own pri- 
vate toilet arti- 
cles,andsupply 
yourself with a 
fountain pen 
and colored 
crayons: for 
map-drawing. 
Cross entirely 
off your list of 
tials the 
civilian suit, 
neck-ties and 
white _ shirts. 
You will have 
no time to wear 


swings out 
and drops. 


Sb ealt which afonde ‘a. quick cecepe Sor 
patients and the nurses of a war hospital 


anything but 
your uniform. 


‘Machinery Made from Scraps 


‘The material from which it was made was 
strewn about camp, and was mere junk 


"HEN the time came to pave the top 
of the Kensico Dam, in New York, 
the superintendent, George H. 
Angel, didn't go to the extra expense of 
purchasing new paving equipment. He 
took a hurried inventory of the odds and 
ends of machinery that lay about the con- 
struction camp and decided that he could 
make some machinery of his own out of 
them, 
Our illustrations show what he did with 
a few pieces of discarded pipe, wheels, nuts, 
bolts, etc. A roller was made by fitting an 
old belt-pulley with a wrought-iron handle. 
The asphalt-heater was made out of an old 
steel form that had been used for casting 
concrete blocks. By riveting in a false 
bottom near the middle of the form, cut- 
ting a door in the lower half at one end and 
riveting on a hinged cover and smoke 
the heater was ready for use. 
was placed in the upper half auaa toed 
fire was built underneath the false bottom. 
The mixer for the mortar was made by 
joining flanges to the ends of a short length 
of riveted steel pipe and by bolting cover 
plates to them. An axle with paddies ran 
through the center and the propelling force 
was a small motor placed at one end. The 
machine was mounted on an old wagon 


y. 
The roadway across the top of the dam 


An old steel form for concrete 
‘blocks was converted into a heater 


is twenty-one feet wide and two thousand, 
five hundred feet in length. There is a 
cement sidewalk on one side and a concrete 
curb on the other, each about eight inches 
above the surface of the roadway gutter. 
The forms for the concrete were all made 
from scrap material which was readily 
obtainable at the camp, and a locomotive 
crane was used to transport the cement 
from the mixer to the roadway, where it 
was spread by hand. The machinery 
made from odds and ends gave as good 
service for the purpo e as new machinery. 


‘The mixer for the mortar is a complex affair. 


ria key eadloping’a: dscted- 
ith a wrougat-iron handle 


2 
g 
il 
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A Lumbermen’s Camp Which Can Be Pointers for the Inventors Working on 
Moved from Place to Place on Rails the Submarine Problem 


N his account of the life of the rough and ‘HE Naval Consulting Board has re- 
ready northern woodsman, Rex Beach ceived literally thousands of sugges- 
often painted a realistic picture of his tions and plans for destroying submarines 
poorly-constructed and unsanitary home. and protecting merchant ships against 
As a rule, lumber camps enjoy but a tem- torpedo attack. In addition, the Secretary 
porary existence, and for this reason the of the Navy has also heard from inventors 
houses are ramshackle affairs. The logging on the subject. The Naval Consulting 
crew live in them a few weeks and then Board has considered these plans and 
move on to another camp. The old camp apparently has come to the conclusion 
is left at the mercy of the elements and no that most if not all of them are worthless. 
attempt is made to In Bulletin No, 1 
repair it, unless the which was published 
loggers happen that recently by the Sec- 
way again. retary of the Con- 
In Everett, sulting Board, No, 
Washington, the : 13 Park Row, New 
temporary ‘camp , f , York city, and which 
has been replaced bears the title “The 
by a permanent : : Submarine and Kin- 
mobile camp_con- dred Problems,” the 
sisting of railroad Mi difficulties that must 
coaches. The be considered by the 
coaches include xy inventor are in- 
kitchen, dining and structively summar- 
bunk rooms for the a * i ized. That Bulletin 
men, blac i ought to be in the 
shop, engineers’ and The interior of the blackmith shop in the portable hands of every man 
administrative off logging camp. There are facilities for every kind who thinks that he 
ae, well Of mechanical work that could possibly be needed haw solved’ the sub. 
equipment for heat- marine problem. It 
ing, lighting and water Snr y syste disposes of the electromagnetic devices 
When the logging company wishes to move suggested for detecting and destroying 
its camp to another part of the country, the submarines; it dismisses the idea of “charging 
cars are taken to that section by locomo- _ the sea with electricity"; considers the best 
tives. Thus the camp cost is not only and worst methods of protecting a ship 
cheaper, but the men live amidst surround- against submarine attack; dwells upon the 
ings that are as near ideal in point of con- airplane as a device for discovering the sub- 
venience as the local conditions permit. marine;comments on underwater sound-re- 
One car cording de- 
supplie 3 vice, work- 
steam which ing ‘on the 
heats all the ‘ microphone 
cars, and ai F : principle; 
othercarcon- = ; ar brushesaside 
tains a di) the use of 
mo which nets or 
provides screens as a 


current for ‘ t protection 
one hundred i for cargo 
and sixty- | carrying 
four incan- : ships, and 
descent points out 
lights. A i I the anette 
third car is F: i} an lefects 
devoted to 7 - of _ present 
bathrooms This logging camp consists of railroad coaches which have methods of 


and laundry. their own heating and lighting plant. The camp is portable destruction. 


Making It Easy to 
See the “Movies” 


How tedious inserts can be avoided 
and how the clock can be watched 


HANKS to the invention of Dr. J. W. 
Billings, any explanation that needs to 
bemade ina motion-picturecan appear 

at the same time that the action is going on. 

The inventor calls his contrivance for 
projecting captions a ‘“descriptograph.” 
In general appearance it looks not unlike an 
ordinary stereopticon. In the place where 
lantern slides ordinarily go, however, is a 
large disk having a number of radial 
openings. These radiel openings contain 
the captions to be thrown on the screen and 
go through the field of the lenses on the 
lantern one after another, being moved 
along by an electromagnet, one radial open- 
ing at a time. On the film are little metal 
rivets or eyelets, When the film slides 
through the guiding and feed 
rollers, these metal rivets make 
an electrical contact with the 
rollers, completing a circuit 
through the electromagnet on the 
auxiliary lantern, or “descripto- 
graph,” down in the orchestra 
pit. This causes the descripto- 
graph to throw a fresh caption on 
the screen. Just before the ac- 
tion on the main film is to change 
again, another rivet appears on 
the film, makes proper contact, 
and causes the electromagnet to 


the 


‘The disk which contains the captions 
printed for the screen in radial openings 


The brass eyelet 
the space left 


Flanged 


Drive gear Revolving disk 
A machine for projecting both advertise- 
ments and a clock-face to tell the time of day 


pull a new caption into place. 
The whole plan is here illustrated. 

Another device somewhat like 
the descriptograph is also being 
marketed. TI contrivance, 
however, is for the purpose of 
projecting advertisements in- 
stead of captions. It has a 
special screen of its own, much 
smaller and to one side of the 
main screen as is shown in the i) 
lustration. In conjunction with 
its advertisement-showing fea- 
tures, this machine also projects 
the hands of a clock and a clock 
dial at the same time, this latter 
feature being an integral part of 
the advertisement. Since people attend- 
ing the show will inevitably look at the 
clock now and then to keep track of the 
ne, the clock serves the special purpose of 
attracting attention to the advertisements. 

As is shown in the illustration, the clock 
hands project inward from the rims of two 
large and hubless gearwheels through which 
light from the lenses of the lantern passes. 
In practically the same focal plane as that 
of the hands a wheel revolves in which are 
some half-dozen regularly spaced openings 
about the size of a quarter. Transparent 
celluloid disks cover these small openings, 
and on these the advertisements are painted 
or printed. By means of a suitable escape- 
ment device, this wheel shows six adver- 
tisements in rotation. 


caption 
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A Weoden Lighthouse Candlestick 
~ and How It Is Made. 


T is easy to make a wooden candle- 

stick in the shape of a lighthouse. 
The one illustrated is about six 
inches high and about four 
inches in diameter, The 
lighthouse is white, with yel- 
low and red ornamentation; 
the windows are painted. 

The saucer in which the 
lighthouse stands can be 
used to receive burnt 
matches, It is nailed or 
glued to the lighthouse. 
Every lighthouse keeper has 
a daughter. Carve her out 
separately if you like and 
glue her into the saucer so as 
to have her leaving the door. 
Let her dress be yellow and 
her belt red. 

The depth of the saucer is 
about two inches. It is 
painted red... These colors 
can be varied to suit the 
tones of the room or the owner's fancy. 

A hole is cut in the top of the lighthouse 
to allow the candle to be placed inside. 


Getting Rid of the Poppet-Valves on 
a Gasoline Engine 


'HE trend of the times 

in engine construc- 
tion as well as in every 
other kind of manufac- 
ture is toward 
simplicity. = 
Wherever one 
thing can be 
made to do the 
work of two or 
even more 
parts, nothing 
is left untried 


take and exhaust 
portion of cylinder 
to facilitate the = piers 
merger. A 
western manufacturer has brought out a 
new gasoline engine in which the poppet- 
valve, camshaft and associated parts are 
eliminated and a common rotary valve 
substituted in their stead to perform the 
same functions. 

When the rotary valve is in a position 
opposite the apertures in the cylinder head, 
the burnt gases pass out through the aper- 


‘The lighthouse candlestick 
makes a pleasing table 
decoration. The colors are 
varied to suit the fancy 
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tures to the exhaust pipe. The 
exhaust part of the valve opens 
when the piston has reached the 
limit of its downward travel on 
the power stroke. As the piston 

approaches the top of the cylin- 
der in the usual manner, the 
valve is rotated counter 
clockwise by means of gears 
which are securely fastened 
to the crankshaft and valve 
respectively. They are ina 
ratio of two to one and are 
tied by means of a suitable 
belt or chain. 

‘The by-pass in the valve 
remains open until the piston 
has reached the limit of its 
upward travel. When the 
piston starts back the aper- 
ture in the valve is rotated 
opposite the aperture in the 
cylinder head. The influx of 
gas is through the aperture 
in the cylinder head, through 
the rotary valve and its 
aperture, and through the 
aperture in the cylinder head to the cylin- 
der, The valve aperture remains open 
until the piston has reached the limit ot its 
downward travel. 

In this way the mechanism of the engine 
is so simplified that there is little chance of 
anything getting out of order and the life of 
the enj considerably lengthened on 
account of the climination of friction. 


‘When the rotary valve is opposite the apertures 
in the cylinder head, the burnt gases pass 
out through the apertures to the exhaust pipe 


Amateur - 


Electrician 


A Simple and Attractive 
Loading Coil 


RDINARY loading coils are often 

made in very compact form, as when 
wound between two hard rubber d 
Though very neat in appearance, 
are hard to make without the 
suitable ma- 
chinery for 
turning out the 
rubber disk 
ends, which 
are expensive if 
bought ready 
made. If the 
method of con- 
struction de. 
scribed in. thi 
article is used, 
however, such coils can be easily made in a 
few minutes at a very low cost, and not only 
will they give the best of satisfaction, but 
they will present a ve mart appearance. 

The principal feature of this coil 
embodied in the ends, which are small ten 
cent disk phonograph records. These can 
be bought for about five cents apiece 
second-hand at a record exchange shop, or 
in many cases at the § and 10 cent stores, 
wherever old records that do not sell well 
are reduced in price. 

‘These composition disks are about 514 in. 
in diameter, and can be separated any 
desired distance by cardboard washers. 
The remaining space around the circum- 
ference of the cardboard and between the 
walls formed by the records is wound with 
fine wire, say about No. 28. The records 
can be turned so that the grooved sides face 
each other, thus leaving the smooth faces 
turned out and displaying the patent dates 
and numbers which are embossed on the 
bottom of the record: 

The composition and cardboard disks are 
held together by binding posts passing 
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A coil of wire placed 
between record disks 


And Wireless Operator 


through them near the center, or by 
several small copper rivets, arranged in a 
circle. These rivets may be used as con- 
tacts for a rotary switch, with which the 
inductance of the coil can be varied. After 
the holes for the binding posts and rivets 
have been made, and before the wire is 
wound on, all the disks to be used should be 
shellacked together in the proper position: 
and dried under a flat weight of say 5 Ib: 

The coil illustrated is a single step affair 
with only two binding posts. By making 
two separate windings, and fitting the coil 
with four binding posts, considerable ad- 
vantage is obtained over the single step 
type. With the latter scheme the instru- 
ment can be used as a straight tuning coil 
with two variations of inductance, or the 
separate windings can be so coupled as to 
form an inductive tuner. It can be used to 
increase the wavelength range of primaryand 
secondary of any loose coupled tuning coil. 

Instruments made in this manner must 
be handled with reasonable care, both in the 
making and use, the composition ends, 
while almost as strong as hard rubber of the 
ame thickness would be, are too thin to be 
ged about indiscriminately, However 
the cost of renewal is 
—R. V. Clark. 


bi 
in case of breakage 


Using a Bicycle Pump for a 
Water Rheostat 
WATER rheostat can be quickly 
made from an old bicycle hand-pump. 
Remove the metal cap through which the 
rod passes, and substitute a plug of wood or 
cork. 


Through the center of this plug a hole 
should be bored, its. diameter being 
identical with that of the rod. Next 


remove the plunger disk and thoroughly 
clean the rod so it will be free from grease or 
rust. Wire leads should also be soldered to 
both casing and rod for electrical con- 
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nections. After closing the old air outlet 
of the casing, fill the pump chamber with 
water, and push the plunger through the 
hole in the plug. After the rheostat has 
been connected in an electrical circuit, a 
resistance of varying degrees may be 
obtained by merely manipulating the pump 
handle. This apparatus is very useful for 
experimental work, where it is necessary to 
have a very careful regulation of the cur- 
rent.—K, M. CoGGEsHatt., 


Transmitting Wireless Messages 
Underground Without Aerial 


IRELESS messages can be transmit- 

ted without any aerial by using at 
each station two ground terminals not less 
than 200 ft. apart. One ground should ex- 
tend but a few feet below the surface of 
the earth; the other should be sunk to a 
much greater depth, or better still, attached 
to a gas or water pipe. The receiving 
instruments are the same as when an aerial 


A transmitting set with ground connections 
for sending messages without an aerial 


is used, but at the transmitter a buzzer 
replaces the spark coil. An ordinary 
buzzer may be used with a thumb screw to 
tighten the armature so as to obtain a 
shrill hum rather than a buzz. A taut 
piano wire is even better than an armature. 

A small, portable outfit can send and 
receive up'to five miles by using a water- 
pipe ground, or up to three miles by using 
two ground rods at about 50 ft. apart. In 
the country, where there are no local 
electrical disturbances such as those caused 
by trolley cars, a tuner is unnecessary. 
For station work a tuner should be used, 
and an army field buzzer generating high 
frequency currents will considerably in- 
crease the sending radius. 
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Using an outfit very similar to the one 
described, Dr. H. Barringer Cox, of Santa 
Barbara, California, has succeeded in 


sending signals some forty miles. He 


Diagram of connections with the instru- 
ments and the ground for the wireless set 


declares that with a few slight changes he 
will be able to increase his sending radius to 
twice that distance. When perfected, this 
system may be valuable in military’ field 
‘wor ea as it does away with the necessity for 

elegraph line or erecting an 
seta], E. Hay, 


A Flexible Spline Used for a 
Draughtsman Curve 


F one adjustable curve could be ob- 

tained draughtsmen would readily ap- 
precate its value and prefer it to others. 

¢ illustration shows such an adjustable 
curve-making device that is simple and 
convenient. With this device it is possible 
to obtain a great variety of curves quickly 
and easily, that will fit to a fraction of a 
degree. Another advantage of this curve 
is that an arc of a given radius may be 
drawn any length desired. 


A curve that is adjustable to a fraction of a 
degree to make an arc of a given radius 


The curved piece A may be made of 
steel or suitable celluloid. The fine 
threaded rod B connects the ends of the 
bow at C and C. A thumbscrew E is 
used for adjusting the bow to obtain the 
required curve. The device may be made 
in any size—Ney, 


Sending Wireless Messages Under Fire 


Mobile wireless stations on the western front 
By Captain A. P. Corcoran, Late of British Army 


‘OU have heard much of the amazing 
inventions that have been developed 
during the great war—inventions 

that have displayed not merely human but 
diabolic ingenuity in their effectiveness in 
destroying human life, There are the 
British “tanks,” and the German gas 
bombs which have accounted for 
many a good man. But not all 
are of such deadly character. 
Side by side with these weap- 
ons of destruction are many 
of more enduring worth, and 
high among these rank the 
motor wireless trucks, or 
lorries as they are called in 
England. 

It is quite impossible to 
overestimate the importance of 
wireless in the great war, but 
the part that it plays differs 
with the character of the 
fighting. No army now but 
is equipped with wireless con- 
trivances. The French use 
the de Forest system; the Rus- 
sians and Italians, the Mar. 
coni; the Germans and Austrians, the 
Telefunken; and the British use two sys- 
tems. One is the Leyland, the other is the 
Marconi —the 
standard 114 K.W. 
set—fitted in a 
Daimler motor 
truck. But though 
they all vary in de- 
tails, in principle 


Iron clamp to 
hold mast 


Socket for 
heel of mast. 


Multiple tuner, Detector, 
mer, Rotary. Condenser. Etc. 


ice i ish 
Army in France 


they are the same. 
essentials. 

A more compact contrivance than 
this traveling station it would be ex- 
tremely difficult to find. The body 

of the truck is about 12 ft. by 6. 
The entrance, of course, is at the 
rear. At the far end of the car is 
. a bench 3 ft. high by 4 ft. deep, 
“on which are placed the 
miltiple tuner, the magnetic 
detector, the magnetic key, 

the operating key, telephone 
condenser and earth arrester. 

Underneath, the space is 

divided by ‘a thick piece of 

board. On one side are placed 
the jigger, the aerial induc- 
tance, high tension condenser, 
slidinginductance, spark gapand 
transformer; while, on the other, 
are the rotary converter and a 
small dynamo, the starter and 
field regulator being fitted on the 
side of the vehicle. 

Running along the truck, then 
on either side from door to 
bench, comes a locker 18 in. high by 18 
in. deep. In this are stored the aerial, one 
set of aerial poles, insulators, spanners, etc. 
These poles telescope into 5 ft. lengths, 
which can be neatly stowed away, when not 
in use. 
these motor-trucks are designed both 

as traveling and fixed stations, 

it is necessary to equip 

them with two 
sets of 


They are alike in all 


‘Steel mast for a fixed station 


A motor-truck, designed for both traveling and 
fixed stations, which carries two sets of aerials 
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aerials. 


Purposes. 


a 120-{t. steel mast, made up in 12 ft. 
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Hence the two sets of poles. The 
telescopic type is the one used for mobile 
For the other, the set consists of 


cog-wheel contrivance, operated by a 
handle, at the foot of the mast. They give 
a stretch roughly of about 100 ft. and carry 
four wires in parallel. Their power is 
ed from the truck 


Laying the earth mats 
from the motor bus used 
for a wireless station 


sections. It is carried 
underneath the truck. 
When the latter set 
is to be erected, the 
pieces are first laid on 
the ground, fitted to- 
gether, and then raised 
to a perpendicular, in 
which position they are 
held by htwirestays. 


ine which drives the dyn- 
amo, which in turn feeds the 
rotary converter. 

On the retreat from Mons, 
during those terrible early 
weeks of the war, these lor- 
ries did wonderful work. 
Then everything was in a 
state of chaos, while General 
French's “Contemptible 
Little Army,” as the Kaiser 
was pleased to term it, fight- 
ing every step of the way, 
was slowly retiring before 
the hordes of Prussians 
and Bavarians. All 
cables were cut by 
the terrific shelling, 
and fresh ones 
were laid only to be 
blown up the next 
minute. Then the 
trucks stood out, con- 
spicuous by their ef- 
ficiency. There we 
just three of these 
motor in use at the 
time, divided among 
the moving infantry. 
Close behind the line, 
they kept up a constant 
stream of communica~ 
tion between the fight- 
ers and General Head- 
quarters. 


‘The aerial, in this case, 
consists of eight wires, 
arranged umbrella- 


‘One man in a motor-truck receiving 
station stuck to his post for thirty 
nine hours without sleep or rest 


‘And how those oper- 
ators stuck to their 


fashion, which, at- 
tached to the truck of the mast, touch 
the ground at a distance of 20 ft. from 
its foot. 

‘The mobile type, on the other hand, 
has two sets of poles. ‘The front pole 
is usually about 50 ft. high. When in 
Position, it is fitted into a socket just 
alongside the driver, and is clamped to 
the top of the wagon, so as to be 
perfectly rigid. The back mast, which 
is also about 50 ft. long, is likewise 
fixed in a socket. Protruding at an 
angle of about 25 deg., it is supported 
in its place by four wire stays. Both 
these poles, as I have said, are tele- 
scopic. They are opened out by a 


posts! In the confu- 


‘The interior of a French motor-truck with a soldier- 
operator transmitting a message in field operations 
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sion that prevailed, they were often per- 
sonally forgotten, and it might be said 
that they forgot themselves. I know 
of one man who had the ‘phones on 
from seven o'clock one morning until ten 
the following night—thirty-nine hours with- 
out sleep or rest. And I know of another 


Motor trucks are especially fitted and 
equipped with apparatus as wireless stations 


who stuck to his post with a splinter in his 
calf, causing him untold physical agony. 
A big shell had exploded at no great 
distance from his station and sent one of its 
pieces flying through the side of the truck. 

But these accidental tests of physical 
endurance were not the only ones the men 
had to contend with. There were other 
more permanent discomforts, too. To 
each truck, of course, were detailed two 
operators, one for receiving and trans- 
mitting; ‘the other for logging, filing and 
distributing. Usually there were orderlies 
also on hand, four or five as a rule following 
on bicycles. If a message was to be 
delivered to any commanding officer within 
the truck's sector, it was handed out to one 
of these. Just consider the position of 
those operators, penned up in that small 
space—very different from the accommoda- 
tions on shipboard or their comparatively 
luxurious quarters on land. Usually both 
men wore ‘phones to assist one another in 
receiving which, under the circumstances, 
was extremely difficult. 

Quiet, as you know, is considered 
essential for the work of a wireless man, but 
quiet was the last thing these men could 
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obtain. To. begin with, there was the 
incessant noise from the automobile en- 
gine; and there was the continual bumping 
of the truck over the uneven French pave- 
ment; and, last though not least, there was 
the occasional roar from nearby big guns. 


Tire Deterioration Caused by Im- 
proper Storage 

EN exposed to the light and sun, 

especially to the hot summer sun, 
a rubber tire is likely to dry out, harden 
and become impaired in efficiency in conse- 
quence. The manufacturer wraps his tires 
in paper to protect them from the light 
when they are to be kept in stock at the 
factory. This also keeps them in shape. 
a is a good plan for the purchaser to bere 
the paper wrapper on extra tires, or, i 
the paper has been removed, to use the 
tire for a short time until the rubber be- 
comes soiled before storing it away. The 
pores will thus be filled by the thin coating 
of dust, which will have a preservative 
ff 


s should not be kept in a warm place 
for any great length of time, as light and 
heat will cause the sulphur to come out 
on the surface and make the rubber 
minutely porous. After gum checking or 
oxidation takes place, the nerve or fiber 
of the rubber is destroyed, with consequent 
bad effect upon the flexibility and dura- 
bility. A dark, dry room at a temperature 
of from 4o deg. to 50 deg. is most favorable 
for retarding chemical action in the rubber 
tread, side walls and the adhesive friction 
stock between the layers of fabric. 

When the car is laid up for the winter, 
or for other reasons is not used for several 
weeks, the stale air should be removed 
from the tires. Partially inflate with 
fresh air—enough to round out the tires 
and cover them with muslin or other ma- 
terial to protect them from the light. The 
car should be supported by blocks or jacks 
so that there will not be any weight on the 
tires. 


Paint for Use on Exterior Surfaces 
Should Be Left to Ripen 


AIN'T for exterior use should be allowed 

to stand after mixing for a day or two 

toripen. Ithas been found that paint mixed 

and applied at once will not begin to give 

as good results as that given sufficient 
fine to ripen after mixing. 
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A New Type of Acid-Proof Brush for 
Soldering Flux 


HE use of non-corroding paste in 

soldering has, in many cases, done 
away with the disagree- 
able and dangerous acid 
brush. There are still a 
few jobs, however, which 
require an acid flux for 
soldering. To those who 
have occasion to use sol- 
dering acid of any kind, 
the non-corrosive acid 
brushes shown in the il- 
lustration should prove 
serviceable. 

Both of the brushes 
shown employ a small 
piece of rubber sponge 
for the brush proper, 
while the handles are 
made as illustrated, one 
from an old rubber pen 
barrel and the other from 
a section of tubular porcelain insulator. 

‘The piece of sponge mentioned is forced 
into one ‘end .of the rubber or porcelain 
handle, as shown.—R. U. CLark. 


Construction of a Rotating Arm 
for a Rotary Gap 
‘0 those amateurs employing a rotary 
spark-gap of the type having the 
studs arranged in a ring about a revolving 
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z it rotating arm constructed so that it 
nae att 


insulated from the motor 


arm, the construction of this arm often 
presents difficulty; for it must combine 


‘A discarded fountain pen case 
and a section of tubular por- 
celain insulator for brush handles 
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good insulation from the motor shaft with 


. extreme lightness. 


To make an arm embodying these fea- 
tures, proceed as follows: "From a piece 
of fiber or bakelite of suitable length and 14 
in. thick, cut a strip to 
the shape shown at A, 
The widest part should 
equal the diameter of the 
shaft-bushing, so as to fit 
flush. The dimensions 
will, of course, vary with 
the size of your ring; but 
in any event the length of 
this piece should be 14 in. 
less than the distance be- 
tween faves of opposite 
studs. Holes B and C 
are for fastening to the 
hub on the motor-shaft. 
Holes D and E, tap 2-56, 
are for screwing on the 
aluminum strip shown at 
F. This piece is 184 in. 
longer than the fiber. At 
it 8% in, from each end bend the 
aluminum at right angles. This forms the 
sparking surface. Now, about 14 in. in 
from the bend on both ends, curve the 
strip as at G. Screw it down, as shown, 
to the fiber arm, After screwing on the 
hub, mount it as shown at HZ. 

The proper adjustment of distance be- 
tween electrodes is accomplished by chang- 
ing the stationary studs. This type of 
rotating arm is not only extremely light, 
allowing a quick start, but also has the 
advantage of cooling ‘rapidly, owing to 
the exposed surface curving away Logi 
the fiber aap. This curve should be at 
least 1 from the center for good 
insulation. 


Using Resistance in Field Wiring on 
an Automobile Dynamo 


NY times the car owner is not en- 

tirely familiar with thelighting system 
and does the wrong thing when trouble 
occurs. Cars are equipped with a gener- 
ator that will carry about six 12 c. p., 8-volt, 
tungsten filament bulbs. Each bulb takes 
about 114 amperes. If it is desired to use 
only a part of the bulbs at a time it is 
necessary to connect in the line a resistance 
equal to that used by the bulbs cut out 
of the circuit. This resistance should be 
put in the shunt field wiring to prevent 
the voltage from running too high. 


Wireless Work in Wartime. II. 


By John L. 


HE two articles of this series which 
have already been published, in the 
August and September issues, out- 

lined the simplest ways to learn the Morse 
Code used in radio telegraphy and ex- 
plained a buzzer-telegraph line which could 
be used for code practice. The cooperation 
of two students in the manner indicated 
makes it possible for both to advance fi 
more quickly than could either one working 
alone. By placing themselves at the 
opposite ends of an electrical commun 
tion system (the buzzer-telegraph line) and 
by relying upon it for the interchange of 
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ber of words in any given length of time. 
Dangers of Student Practice 


Although the buzzer practice line has the 
advantages indicated above, there is a 
danger in having no sending to listen to 
except that of a companion student. 
Starting from the ground, with no tele- 
graphic experience, one is likely to make 
some mistakes even though the greatest 
care is used. Itis most difficult to form the 
complex. character Q" (dash-dash- 
dot-dash) and “Y" (dash-dot-dash-dash) 
correctly, and a beginner is always likely to 


messages and for correction of errors of interject an extra dot-space or two. Con- 
transmission, both operators learn to de- sequently “Q" is made to sound like 
pend upon their own efforts to signal A" (dash-dash, space, dot-dash), and 
correctly. It ___ snes ees —__. “Y" seems 
becomes evi- — Uxe we Tat] wae ‘Ue wine very much 
dent at once i t t "  fike™“N’M."” 
that clear, This defect 
uniform for: may be no- 
mation of the t r t ticed after the 
Morse dots word “YOU” 
and dashes is is written ou 
essential to as “NMOU 
real tele- several times, 
graphing, me Ww)» but the way 
since poor i the sptudent 
sending at 2 | usually cor- 
‘once brings <2 imc re reets the fault 
its natural a is by increas- 
consequence ries ing the space 
of incorrect ‘Diagram showing how three stations may be connected with the between “Y' 
receiving. same line wire and other units may be added as desired and the next 
The greatest letters, ‘This 


temptation of the novice telegrapher, viz., 
to send too fast, is quickly shown to be 
productive of nothing but trouble; to send 
so fast that the words run together, or so 
fast that incorrect Morse characters are 
formed, or so fast that the receiving oper- 
ator cannot put the words down easily and 
completely, is to show one of the clearest 
signs of incompetence. The experienced 
‘operator suits the speed of his sending to 
the particular conditions, and never tran: 

mits the words so fast that the receiving 
operator cannot “copy” all of them. To 
adapt one’s gait to the man at the other end 
of the line, be it wire or wireless, is not 
only common courtesy but has been found 
by long erience to result in the ac- 
curate transmission of the greatest num- 
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has the effect of setting off the “NM" 
character, but is not a real cure, since the 
dash-dot-dash-dash of the letter “Y" has 
not been smoothed out into perfect form, 
There are a large number of errors like 
these which creep into the sending of 
students, and, occasionally, even into that 
of experienced operators. They are always 
dangerous, however, and often lead to 
serious misunderstandings. Listen to your 
own sending, and to that of your partner, 
and try to make sure that each dot, dash 
and space is formed and timed correctly. 
You can weed out these troubles yourself by 
ing the Morse characters keen enough 
but the best plan is to have some 
experienced operator listen to your trans- 
mission and criticize it for you. After you 
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have learned all the letters, and are able to 
call them to mind easily, try to get some 
trained wireless operator to call on you and 
send over your buzzer line. If you will 
send the alphabet through from A to Z 
several times, and follow it with the 


FI69 
SPRING 


A rotating disk with notches in its circum- 
ference to make the dots, dashes and spaces 


classical sentence, “The quick brown fox 
jumps over the lazy dog” (which contains 
every letter of the alphabet), he will soon be 
able to judge wherein your sending is in 
need of improvement, and to correct you 
Be sure to pay strict attention to his suge 
tions, for they will probably be valuable to 
you. 

After your sending has been passed on by 
a seasoned operator, try to have him send 
for you a little while. “Ask him to send so 
slowly that you can get every letter, and 
pay close attention to the smoothness with 
which he forms the dot and dash combina- 
tions. If you can, have him take the key 
at the station at one end of your line, and go 
to the other end yourself. By exchanging a 
few messages with him, and listening 
sharply to his style of Morse sending, as 
well as by having him note the imperfec- 
tions in your sending, you can do a great 
deal toward perfecting yourself in the art of 
telegraphing. 


Three-Station Lines 


Occasionally it is possible to run the 
buzzer telegraph line by the home of a 
wireless operator, and to install a third 
station in his house. _ If he is willing to help 
you out, he will send from a newspaper for 
half an hour or so each evening, and then 
let you send to him for ten or fifteen 
minutes. This sort of practice will be 
exceedingly valuable, if it can be arranged. 
Sometimes half a dozen students wish to 
get on the same buzzer-telegraph wire and 
to practice together. Fig. 8 shows how 
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three stations may be connected with the 
same line wire, and identical station-units 
may be added almost. without limit. 
Pressing the key K at any one of them will 
operate its buzzer Z, by reason of closing 
the circuit from the battery B through the 
buzzer magnet windings, and the signal- 
tone of the buzzer will be reproduced in the 
telephones T at all of the stations. It is 
only necessary to keep the insulation of the 
line wire L LL fairly good, so as to prevent 
leakage, and to make a good connection to 
earth through a scraped water, gas or 
steam pipe at each of the points marked E 
in the diagram Fig. 8. The higher the 
resistance of the telephones, up to several 
thousand ohms, and the more powerful the 
buzzers and batteries, the better the line 
will work when a comparatively large num- 
ber of stations are added to it. If the 
signals in any of the telephones are found to 
be too loud, their terminals may be shunted 
by a resistance of fifty or a hundred ohms or 
thereabouts (the best amount being found 
by sea), as shown in Fig. 5 (last month's 
e). 

is not always easy or even possible to 
get a wireless operator to visit your home 
and try out your buzzer line; if you find 
this difficult, it is a good plan to call at 
some local telegraph office and to try to 
pick up a few pointers from the operators 
there. Although the line telegraphers in 
the United States use the American Morse 
code, which diffe 


wireless, the two systems | much in 
common and a few words of criticism from a 
skilled line operator will often be of 
inestimable value to the student. 


Copying Perfect Signals 
Such a plan, however, does not give the 


Another type of automatic sender in which a 
tape is used having holes in it for the letters, 


student any opportunity to listen to and 
copy perfectly formed Morse characters at 
gradually increasing speeds. The two- 
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student plan of learning will of course 
develop both the speed and_ reliability 
needed, a little at a time, but for the best 
results there should be some way to check 
and eliminate possible errors in sending 
which may pass by both students quite 
unobserved. The best way to take care of 
this difficulty is by 

the cooperation of a 
skilled operator, as 
explained above. If 
no such help can be secured, 

the next best plan is to use R 
an automatic sender of 
some sort. Such an auto- 
transmitter, driven by clock- 
work or by'a small electric 
motor, can be used in self- 
instruction or bya group of 
students. Several types are 
available, but the two most 
employed use metal disks or 
paper tapes already pre- 
pared and carrying various 
combinations of words and 
letters in common usage. 


The Disk Sender 


‘The operation of the metal disk type is 
indicated in Fig. 9, where the disk itself is 
shown rotating in the direction of the arrow 
and having notches cut around its circum~- 
ference to correspond with dots, dashes and 
spaces. As the disk re- 
volves, the point on the 
spring arm P moves back 
and forth along the irregu- 
Jar teeth, and the contacts 
A and B are brought to- 
gether and separated to 
form dots and dashes. 
When the contacts are 
pressed together the bat- 
tery circuit from the dry 
cells D through the buzzer 
Z is closed by way of the 
pivot J, spring S and bind- 
ing post C, and the buzzer 
sounds. A short tooth on 
the disk produces a dot 
signal, and a long tooth a 
dash. Thus the notches 
shown in Fig. 9 would produce dot-dash, 
space, dash-dot-dot-dot, or the letters “A” 
and “B” separated by a space. 

The metal signal-disks are made up in 
great variety, and are interchangeable so as 
to form complete messages. For beginning 
of practice there are disks giving the letters 


fen 


automatic 
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PemioD 
COMMA 
INTERROGATION 
PARENTHESIS 
‘QUOTATION 
DOUBLE ASH 


Fig ie 


Diagram of connections for an 
sender 


‘The numerals and the most used 
punctuation marks in telegraphy 
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of the alphabet singly and in regular order, 
and also in mixed order. This last named 
arrangement is especially desirable for 
practice, since it is almost impossible to 
anticipate the letters about to be sent, and 
the student is forced to listen closely and 
think quickly in writing the letters as they 
occur in what 
amounts to a long 
cipher word. Several 
forms of the disk 
sender are made, under 
the trade name of ‘“Omni- 
graph,” in which the disks 
are rotated either by hand 
or by clockwork. The 
automatically driven type 
is by far the best for seri- 
) ous work, since its speed 
may easily be adjusted to 
almost any rate which oc- 
curs in telegraphy, and, 
once started, the instru- 
ment may be put com- 
pletely out of mind and 
full attention given to 
writing out the letters and words pro- 
duced by the buzzer. 


ue we, 


in a line 


‘The Paper Tape Transmitter 


Another sort of automatic sender is 
shown in Fig. 10, in which a cut paper tape 
passes between a spring contact and a 
metal roller. The sketch 
shows how the “slip” is 
threaded over a guide rol- 
t ler G and between the two 
driving rollers E and F 
which turn in the direc- 
tions indicated by the ar- 
rows. The spring contact 
H bears down on the 
paper, and, when a hole 
in the tape comes under it, 
makes contact with the 
metal roller F. This closes 
the battery circuit from 
the cells B through the 
buzzer Z, and the buzzer 
reproduces the dots and 
dashes cut in the paper 
strip. On the left. is 
shown the letter “R” (dot-dash-dot) and 
on the right the letters “A” (dot-dash) and 
“IT (dot-dot). An automatic transmitter 
of this general sort, in which the tapes are 
cut to give various word and letter combina- 
tions, is sold under the name of the “Audi- 
ble Alphabet.” The instrument is driven 


enssesas 
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by turning a small crank by hand, but it is 
not difficult to gear a small electric motor to 
operate it and thus to afford true automatic 
operation. 

Any sort of automatic transmitter can be 
made very helpful in learning the code. 
The apparatus is not very expensive, and if 
five or six students combine to purchase one 
together the cost to each individual becomes 
extremely low when compared with the 
benefits secured from having a tireless 
sender of perfect Continental Morse signals 
which will give practice as long as it is 
wanted. Fig. 11 shows how to connect the 
automatic sender at one of the stations of a 
multiple-station buzzer-telegraph line. The 
balance of the stations are wired in ac- 
cordance with Fig. 8. The automatic 
sending station of Fig. 11 may be chosen to 
be somewhere near the middle of the tele- 
graph line, so as to give about equal 
strength signals at both ends; the line wire 
extending to the other instruments is in- 
dicated by the broken line at the top of the 
figure. The telephones T are shown shunted 
by the signal-intensity regulating resistance 
R, and connected between the line wire and 
the vibrator post contact of the buzzer Z. 
The two outer terminals of the buzzer are 
connected in series with the battery B, a 
single-pole double-throw switch 3 and 
either the hand-sending key K or the auto- 
matic transmitter A. The armature post 
of the buzzer is connected with ground at E. 
When the switch S is in position J the hand 
key is connected, and signals may be trai 
mitted in the usual way. When the switch 
arm is in position 2, the key is cut out and 
the automatic transmitter placed in circuit. 
The signals which it sends out are trans- 
mitted both up and down the line, and may 
be copied simultaneously by all the students 
at their respective home stations. 


Morse Practice on the Buzzer Line 


By arranging a definite time schedule for 
running the automatic sender, it is possible 
to work out a scheme of daily Morse 
practice at gradually increased speeds, 
until finally all the learners are able to 
write down messages at a speed of from 
twenty to twenty-five five-letter words per 
minute.. To make the practice comprehen- 
sive it is necessary to arrange for periods of 
sending practice for each of the stations, in 
which one student sends messages or press 
notes from the newspapers and all the 
others copy his signals. The messages as 
copied by each one should be carefully 
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compared with the original as it was sent 
out; errors in receiving can be located by 
reason of their appearing on only one of the 
copies, while errors in transmitting should 
show up in all of the copies. Practice of 
this sort, varied by the exchange of mes- 
sages between various pairs of stations on 
the line, will give the most valuable training 
which it is possible to secure outside of 
actual radio telegraphy. 

In the first article the Morse symbols 
corresponding to the twenty-six letters of 
the English alphabet were given. Fig. 12 
shows the numerals and the more usual 
punctuation marks. These should all be 
memorized and used in the message 
practice. Entire familiarity with the code 
as thus completed will come with the daily 
sending of dispatches, and a few months of 
this work should make any apt student a 
fairly skilful telegrapher. 

In the next article the formal methods of 
sending messages with full preambles, ac- 
cording to the International Radiotelegraph 
Convention, will be explained and illus- 
trated, and the problems of reading 
messages and signals through interference 
from other radio stations and from “static” 
or atmospheric electrical disturbances will 
be discussed. 

(To be continued) 


The Underwriter’s Knot for 
Flexible Cords 


LEXIBLE cords used to suspend a 
lamp should be arranged so that there 


{TT es 


or strain 
coming on 
the binding 
posts or con- 
necting 
screws. To 
provide a 
suitable 

A knot tied in line in suchaway holding 

astotake the strain fromafixtue Means, 

knotsshould 
be tied in the cord to make them take all 
the weight of the socket and fixture from 
the ends of the wire. The successive steps 
in tying the knot are shown in the illus- 
tration. 

While these knots may appear to be of 
no use they are absolutely necessary, not 
only to relieve the strain, but to fulfill 
the requirements of the underwriters’ code 
for safety in insurance. 


Making a Practical Vacuum Cleaner 


i.—Details in the construction of the universal motor 


HE machine described is not a difficult 
I piece of apparatus to construct, and 
it will do the work equally as well 
as a standard make. However, building 
it yourself will not reduce the cost to any 
appreciable degree. The only thing gained 
will be the satisfaction of saying “I made 
it myself.” The essential parts are a high 
speed electric motor to drive the centrif- 
ugal fan, and a suitable case with a shoe 
or nozzle to collect the dust from the floor 
and discharge it into a cloth bag which 
retains the dust and releases the air. 
The following materials are necessary 
in the construction of the vacuum cleaner. 


MATERIALS FoR THE Motor 


90 pieces transformer iron 0.015 in. thick, 334 
in, 5q. 
90 pieces transformer iron 0.015 i 
tshaft, cold rolled steel 34 
7M ‘in. long 
abolts in. diameter and 4 in. long, threaded 
134 in. on each end 
2 hardwood blocks 344 by 314 by 1 in. 
1 piece iron 5g by 7 by ¥% in. 
2 Iron washers 114 in, diameter, $4-in. hole 
2 8.32 brass screws 1 in, long 
2 pieces brass tubing 34 by 14 by % in. (inside 
measure) 
4 fiber washers $4 in, square, 44-in. hole, 1/16 in. 
thick 
1 commutator, 22 segments 
14 Ib. No. 26 gage enameled magnet wire 
4 Ib. No. 29 gage enameled magnet wire. 


. thick, 2 in. sq. 
diameter and 


MAarexiats For THE SHoE 


Enough sheet iron 1-16 in. thick 
15 soft iron rivets 34 by 3% in. 
% 8-32 brass screws 14 in. long 
1 cylinder of brass 134 in. long by 54 in. diameter 
4-in. hole 
1 piece of fiber 1 in. thick 2 by 2 in. square 
2 pieces iron 94 by 44 by 14 in. 
1 


wardwood handle 334 ft. long, 114 in. diameter 


Tf you can secure a fan motor of suitable 
size you will save yourself considerable 
time and labor. For the benefit of those 
who cannot obtain a motor, or who wish 
to build their own, the necessary directions 
will be given for the construction. If a 
motor cannot be procured some machine 
work on a lathe and drill-press must be 
done. 


L. E. Swindell 


The Motor 


The motor is of the alternating current 
series type, wound for use on 110-volt 
circuits. It may also be used on direct 
current. The field for use on direct current 
could be of solid iron, but for alternating 
current it must be laminated because of 
eddy-current and excessive heating. 

The dimensions of the field magnet 
are given in Fig. 1. A stack of transformer 
iron 334 in. square and 14 in, thick should 
be clamped between two hardwood blocks 
by means of the two 4-in. bolts as shown 
in Fig. 2. Now proceed to turn the mass 
of iron and wooden blocks to a diameter 
of 3%in. Use a high speed and a very 
sharp tool, cutting toward the lathe chuck. 
The center should be turned out to a 
diameter of 1 9/16 in. The wooden blocks 
should now be removed and the pole 
pieces machined. This is the most difficult 
for the amateur to do. If the directions 
are followed and a little patience used, a 
neat job will result. If a row of holes are 
drilled between the pole pieces just inside 
the 214 in. diameter, the remaining ma- 
terial can be easily removed with a sharp 
cold chisel and finished with a round file, 
The laminae can now be taken apart and 
each varnished with black insulating var- 
nish. When dry, reassemble the laminve 
and proceed to wind the field. 

Each pole is surrounded by a coil of 
200 turns of No. 26-gage enameled magnet 
wire thoroughly insulated from the iron 
by empire cloth. The wire should be 
wound on by hand so that it will occupy 
as little space as possible. The field poles 
should be thoroughly insulated by means 
of strips of empire cloth wound tightly 
around them and then varnished. The 
leads should be brought out and the coils 
connected in series; i.e., the end of one coil 
should be connected with the beginning 
of the other. The two free ends should be 
brought out and protected from injury, 
and the finished field set aside while the 
armature is built, 

The armature is of the usual drum type, 
with eleven drilled slots to receive the 
windings. The shaft is of cold rolled steel, 
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COMPLETE MOTOR 


Entire details of all the parts necessary in the construction of a universal motor that is 
especially adapted to drive a fan on the ordinary vacuum cleaner used for household purposes 


7/16 in. in diameter, rough, to be turned 
as shown in Fig. 3. The threads may be 
cut in the lathe at the same time that the 
shaft is being turned. Now bore a 3¢-in. 
hole through the center of the stack of 90 
2 by 2-in, iron and then varnish the plates. 
When dry slip them on the shaft and 
clamp them between the two iron washers. 
Do not tighten the nuts too much or 
stripped threads will result. Now proceed 
to turn the armature to a diameter of 
114 in. Be very careful not to feed the 
lathe tool too fast or it will cause the 


plates to turn on the shaft. Now lay out 
the eleven slots as shown in Fig. 4. The 
drilling should be done in a drill-press and 
the armature set in a jig so that the shaft 
will be parallel to the drill. Great care 
should be used to get the slots absolutely 
parallel to the shaft and accurately spaced. 
With a hack saw cut through the 1/16 i 
of metal on the diameter of the laminae 
and smooth up with a small file. 

The shaft can now be finished to 14 in. 
in diameter. This should not be done 
earlier because it would twist out of shape 
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while the laminae are being turned. The 
armature is now ready to receive its wind- 
ing. Referring to Fig. 6, the method of 
wiring can be easily understood. There 
are two coils per slot, each having a span 
of six slots. The winding consists of 
twenty-two coils, each of which is composed 
of 20 ft. of No. 29-gage enameled wire. 
Now measure eleven 4o-ft. lengths of wire 
and in the middle of each twist a loop 
about 1 in, long. Before beginning to 
wind the armature the slots must be lined 
with empire cloth. Cut from the cloth 
eleven strips 154 in. long and 1 in, wide 
and line each slot, using a little glue to 
hold them in place. 

Beginning with slot No. 1, skip to slot 
No, 6 and wind until you come to the loop, 
which should be brought out on the side 
of the commutator. The next coil is wound 
in the same manner in slots No, 2 and 
No. 7, etc. Now to the end of the first 
coil (not the loop) twist the beginning of 
the second coil. It is well to tie a knot 
in the end of each coil for identification 
when the commutator connections are 
made. When the winding is complete it 
should be tested for grounds and breaks, 
etc. This may be easily accomplished by 
means of an incandescent lamp in series 
and the lighting circuit, If the coils pass 
the test, strips of fiber 1/16 in. thick, 5/32 in. 
wide, and 114 in. long should be inserted 
in the slots above the wire to prevent the 
wire from being thrown out by centrifugal 
force. Now give the armature two coats 
of insulating varnish and set aside to dry. 

We will now need a commutator. The 
writer has found by experience that this 
had best be purchased. It may be ob- 
tained from an electrical repair or supply 
shop for a small sum. It should have 22 
segments and be of the dimensions given 
in Fig. 5 and fit snugly on the shaft. To 
connect the armature coils with the com- 
mutator proceed as follows: With a fine- 
toothed hack saw cut a nick about 1/16 in. 
deep in the end of each commutator bar 
on the side nearest the coils. Now solder 
the loops to alternate bars, keeping them 
in their proper order. Be sure to use a 
non-corrosive soldering flux. One element 
of the winding is in heavy lines, Fig. 6, 
clearly showing the proper connection of 
the loop to the commutator segment be- 
tween the bars connected with the begin- 
ning and end of the coil. When the 
connections are complete, center the arma- 
ture in a lathe and take a very light cut 
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off the commutator, removing the super- 
fluous solder. On the opposite end of the 
shaft is a brass thrust sleeve, which should 
be a snug fit and be pressed on the shaft. 

The top bearing and brush holder are 
shown in Fig. 7. The bearings are turned 
from a piece of brass or phosphor bronze 
rod. Both bearings are of the same dimen- 
sions. The brushes are of 4-in. square 
carbon, held in two pieces of square brass 
tubing. The tubing is sweated to an 
8-32 brass screw 1 in. long and set at 
such an angle that the brush is at right 
angles to the commutator. Each brush 
holder is insulated from the bearing 
bracket by two fiber washers, one on each 
side of the bracket as shown in Fig. 7. 
Now clamp the bearing bracket, field 
laminae, and hard wood ring, Fig. 8, 
rigidly together by means of the two 1{-in. 
bolts, which should be cut off to 244 in. 

The lower bearing is to be set in the 
center of the top of the fan case and 
secured by means of two small brass 
screws. A small brass oil tube about 14 in. 
long is soldered to the oil hole in the 
bearing and brought out through a hole 
in the hardwood ring. On the underside 
of the bearing is a dust cap, which consists 
of a felt washer 1 in. in diameter covered 
by a cap about 14 in. in diameter. The 
top of a small paper fastener will serve 
the purpose well. The dust cap is on the 
underside of the top of the fan case. 
The connections are shown in Fig. 9. 

The motor is now complete and should 
be tested out. If it runs in an anti-clock- 
wise direction the field leads must be re- 
versed so that the armature will rotate 
in a clockwise direction. 


(To be continued) 


Connecting a Spotlight in an 
Automobile Dynamo Circuit 


SPOTLIGHT was wanted on an auto- 

mobile in which the lights were on a 
series circuit. As the spotlight was only 
to be used occasionally the method of 
wiring was as follows: A single switch 
was mounted on the dash and a wire 
connected with it from the left hand termi- 
nal on the back of the ammeter. Another 
wire from the switch was connected with 
the spot lamp and grounded to the other 
terminal of the spot lamp. If a spot lamp 
is procured with a switch on it, it is only 
necessary to connect a wire from the am- 
meter to the lamp and ground the lamp. 
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Blackboard an Adjunct to the 
Amateur’s Shop 


BLACKBOARD is a valuable adjunct 

to the amateur’s shop. One may 
easily be made of a sheet of cardboard 
painted with a mixture of lampblack and 
gasoline and then tacked in a convenient 
place on the shop wall with crayon box 
nearby.—Haroip W. Orrius. 


A Grid Placed in the Wings of an 
lane 


IX wireless telegraph work on airplanes 
there is often difficulty encountered in 
obtaining sufficient metal work to serve in 
a balancing capacity. 

In the construction the bracing wires of 
the wings are so connected that they 
provide a good path throughout the whole 
length of the wing, through which they are 
led to the wireless transmitter. To prevent 
air friction, additional wires are mounted 
inside the wing frames which are connected 
with the bracing wires. These wires are 
supported by lashings through the slots in 


Wires making the grid for an aerial are 
placed in the frame of an airplane wing 


the ribs. As these wires form a grid they 
are placed parallel and are of equal lengths. 
In the illustration the bracing wires are 
shown at A. They may be either bare or 
insulated. At B is a modification of a 
grid, the wires being supported by lashings 
through slots in the ribs. 
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A Simple and Interesting Thermo- 
Magnetic Motor 
VERY simple thermo-magnetic motor 
which utilizes the principle that heat- 
ing a piece of metal weakens its magnetic 
properties, can be easily built. The rim of 


heated by a lamp 
to reduce the mag- 
netic properties of 
the parts close 


to the magnet — |ccrrerspanes Onle “Block 


the wheel that revolves is made of a piece 
of heavy iron wire, which is held together 
with copper spokes fitted in a cork A. 
Through the center of this cork a large pin 
is placed, about which the wheel rotates. 
The lower end of the pin is stuck into 
another cork B, which is glued to the base. 
A strong horseshoe magnet is then sup- 
ported on a block of wood near the rim of 
the wheel as shown. A small alcohol lamp 
is then placed under the rim of the wheel, 
care being taken that it is not placed too 
near the magnet poles, as it would heat 
them and destroy a large part of the 
magnetism contained in them. 

As soon as the portion of the wheel 
directly over the lamp becomes heated, the 
wheel will begin to turn, the heated portion 
revolving away from the magnet. This is 
because the heated portion has lost some 
of its ability to be attracted by the magnet, 
therefore it moves or is pushed away by 
the cool metal —ALEXANDER V. BOLLERER. 


An Undercoating for Copper to 
Hold Paint 


‘OPPER does not hold paint well, 

hence it must be treated with some 
substance that will take the paint, or left 
to weather a year or more. ‘good 
primer is boiled linseed oil, to which add 
a little Japan gold size. Apply one coat 
and let it stand About one week, then apply 
the paint over it. 


Warming Army Tents With 
Improvised Stoves 


FORE the United States Government 
issued tent stoves to the Guardsmen 
on the Border, there were many improvised 
stoves or heaters to be seen in the various 
tents. The stove shown in the upper left 
corner of the illustration is the type known 
as the Sibley tent stove, which is the one 
issued by the Government to keep the boys 
warm. There were some stoves made along 
ieee lines and in use before the Federal 
authorities cave neciine 
considered it | 10K 
cold enough to Zz 
issue them to 
the’ men. 
These stoves 
were roughly 
shaped from 
sheet iron and 
riveted to- 
gether. 
other pop’ 
stove, which is 
made froma 5- 
gal. kerosene 
can or a 25-lb. 
coffee can, is 
shown in the 
corner of the tent. Two small holes about 
14 in, in diameter, are cut near the bottom 
for air vents and a hole about 4 by 8 or 6 by 
6 in. is cut in the front to allow the insertion 
of fuel, another hole being cut to carry off 
the smoke and allow for perfect draft. The 
fire is regulated by placing a piece of tin 
over the fuel or fire opening and another 
over the air vents in the bottom. When 
starting the fire the air vents are left open 
and the fire opening is kept covered. When 
the fire gets well started it may be checked 
by opening the slide over the fire opening 
or removing it altogether, or the vents at 
the bottom may be closed and the slide on 
the fire opening left closed or partially open. 


FOR PRACTICAL 


‘Three types of roughly improvised stoves for heating 
the tents of the guardsmen on the Mexican border 


WORKERS 


A very simple brick stove is shown in 
the upper right corner of the illustration, 
The bricks were laid up with mud for mortar, 
the whole thing requiring less than 50 
bricks. The stove served as a cooker as 
well as a heater, for food could be readily 
heated on top of the tin or iron cover. 

The worst problem of all was to get the 
required amount of stovepipe, but in several 
instances this difficulty was overcome by 
using empty vegetable cans. These are 
plentiful about a camp. The only trouble 
with this style of stovepipe lies in the fact 
that the cans 
act on the 
same principle 
as a muffler on 
on a gasoline 
engine and 
thereby fail to 
accomplish the 
desired results, 
as the smoke 
is held in check 
and a slow 
smoky fire 
results.— 
Greorce M. 
PETERSEN, 


Stropping a Razor on the Fleshy 
Part of the Hand 


HE finest strop for a razor is the 

fleshy part of your hand below the 
little finger. For eight years I have used 
no other for razor blades. If it is a safety 
razor blade grasp it between the thumb 
and first finger of the right hand and 
strike finger nail and blade at the same 
time on the fleshy part of the left hand. 
If you will do it slowly at first the mo- 
tion becomes automatic. I put a little 
vaseline on the cutting edge. This keeps 
the blades constantly in first class con- 
dition. —Joun W. SHANK. 
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Making a Campfire Tent out of 
a Pack Cloth 


‘HE campfire tent shown in the illustra- 
tions is most comfortable to live in. It 
is of the open front type and is always well 
ventilated. With the front flap raised as 
an awning, the heat from the fire is reflected 


‘Dimensions of the cloth for making an open 
front campfire tent equipped with an awning 


inside, where it is most welcome on a 
cool night. 

This tent may be made of the simple 
lean-to type, or with the front flap. The 
model with the awning is a nice roomy tent 
for two or three persons. All models are 
easily made from a rectangular piece of 
material, and merely folded on the dotted 
lines. This makes it unnecessary to cut the 
material up, and when not in use the tent is 
folded out flat to serve as a tarpaulin, an 
apron to cover the canoe, or as a pack cloth 
to wrap around the blankets and other 
camp duffle. The two end segments, 
within the dotted lines, are folded in to 
serve as a sod cloth, and an additional strip 
of cloth may be sewed to the back wall to 
serve the same purpose, This is desirable, 
because it keeps out the wind and rain and 
prevents insects from entering. 

‘As lightness is desirable, a heavy grade of 
unbleached cotton cloth is the best choice. 
If a heavier material is wanted, use regula- 
tion duck in 6, 8 or 10-ounce weights. 
Common khaki fabric is good, and stout 
enough for ordinary use. The breadths of 
cloth are sewed together by lapping one 
edge over the other about 34-in. and double 
stitching the seams. This can be done on 
the sewing machine. A 1-in. hem should be 
run around the edges. 
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The eyelets are sewed in by making a 
small hole at the proper place, and placing a 
brass ring or grommet on each side of the 
hole, Sew over and over with an over- 
casting stitch, using waxed seine twine or 
ordinary string. 

Every tent should be waterproofed. 
The following method is one of the best: 
In 4 gal. of boiling water (rain water) 
dissolve }4 Ib. of common powdered alum, 
In a separate pail, dissolve 4 Ib. lead 
acetate (sugar of lead) in 4 gal. water. 
Pour the alum solution in a clean tub, and 
add the lead solution. Let this stand for 
several hours, then pour off the clear liquid 
and work the canvas thoroughly in it, so 
that every part of the cloth is well saturated. 
To make the cloth absolutely waterproof, it 
is necessary to fix the acetate of alum in the 
fibers of the cloth, and this cannot be done 
unless soft rain water is used. Finish by 
lightly rinsing in clear water to remove the 
dust of sulphate, and hang up to dry. An 
ordinary coat or sweater can be water- 
proofed in the same way, and cloth thus 
treated is fireproof also. Sugar of lead is a 
poison, but only when taken internally, 

If the tent is wanted of a brown or 
forest-green color, the cloth may be easily 
dyed with Diamond Dye or other household 
dye. This should be done before water- 
proofing and after the tent is made up. 

The tent may be staked with the usual 
ridge and side poles, with the crotched 
sticks cut in the woods, or suspended along 
the ridge with a rope, hung between two 
trees.—STILLMAN TaYLor. 


Preserving Flowers in Natural Colors 
with Wax 


T; is not generally known that preserving 
flowers in wax is one of the easiest of 
tasks. Ordinary candles may be used. To 
prepare the wax, it is only necessary to cut 
the candles into chunks, being careful to 
remove the wicks. The wax is then melted 
in a saucepan over a flame, after which it 
is ready to receive the flowers. Each 
flower should be dry on the surface when 
treated; there should be no rain or dew- 
drops on the petals. Take the blossoms 
separately and dip them for a moment or 
so into the liquid wax, constantly moving 
them about. Immerse the blossoms com- 
pletely and also an inch or so of the stem. 
Then take them out and hold until dry. 
Do not lay them on a table or flat surface 
until they are dry, as this will crush them. 


How to Reline Your Automobile Brakes 
An easy method of inserting new lining in a brake drum 
By Joseph Brinker 


‘ANY automobile owners who delight 
in tinkering around their cars and 
keeping them in repair would like to 

reline the vehicle brakes were they sure 
they could do it properly and not jeopardize 
their lives through poor workmanship. 
The drawings shown indicate the various 
steps necessary in properly relining a brake. 


First, jack up the rear axle of the car and 
remove the rear wheels as per the instruc- 
tion book furnished by the car maker. 


At 


about 114 in. from the external measure- 
ment to get the cutting length of the lining 
ee one internal brake. This is shown in 

ig. 1. 

Then put the band in a vise as shown in 
Fig. 2 and chisel off the heads of the old 
rivets. In marking the new lining for the 
rivet holes, lay the wheel on the bench or 
floor with its hub side down, Put. the 
lining and band in place as shown in Fig. 3 
and wire the band in place. Then with a 


External 


fig.5 Figé 


Fig7 Fig.8 


Cutting the length of a new brake lining, marking the places for the rivets, punching and counter- 
sinking the holes, placing the rivets, hammering them toa head and applying the band 


the same time disconnect the toggles and 
remove the brake clevis pin, the adjustment 
screw and the various coil springs attached 
tothe brake-band. Then remove the band, 
keeping in mind the top and bottom of the 
embly. Clean all the parts thoroughly 
with gasoline and remove all the old grease 
around the brake dust-guard and the axle- 
stub. 

Buy the new lining in one piece but do 
not attempt to cut it until the brake has 
been removed. To obtain the correct 
length, measure around the outside of the 
external brake-band with a tape, allowing 
an overlap of about }4 in. so that the lining 
is not short at the band opening. Deduct 


soapstone stick or pencil, mark the position 
of the holes in the new lining, using the 
holes in the band as a template. Then cut 
the holes with a raed punch similar to 
that shown in Fig. 

Place the band and lining together in a 
e or on a bench as shown in Fig. 5, hold- 
ing the lining in place by several small bolts 
inserted through corresponding holes. A 
wood countersinking bit and a brace will 
serve for countersinking the holes in the 
lining so that the rivet heads will be below 
the lining surface. 

After that is done insert a rivet through a 
corresponding hole in band and brake and 
place the countersunk head of the rivet on 
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top of a bolt fastened in a vise as shown in 
Fig.6. _ Insert a short piece of pipe over the 
free end of the rivet and tap the top of the 
pipe with a hammer to draw the rivet head 
and lining tightly in place. See that the 
end of the rivet extends about 3/16 in. 
through the band. Then rivet over the 
heads with light, sharp blows of a hammer. 
The method of doing this for the external 
brake is shown in Fig. 6 and for the in- 
ternal type in Fig. 7. _ Care should be taken 
in marking off the lining holes or, in case of 
the external brake, the lining may tend to 
cut corners as shown in Fig. 8. This may 
be avoided by leaving the holding-in bolts 
in place in lining and band until the other 
holes are filled with rivets. 


A Cord Cutter Made From a Safety 
Razor Blade 


‘HIS cord cutter consists of a discarded 

safety razor blade and a block of wood. 
If the cutter is to be used on the counter 
edge the block of wood should be consider- 
ably thicker 
than the coun- 
ter top. The 
lower edge of 
the block 
placed flush 
with the under- 
side of the coun- 
ter allowing the 
extra thickness 
to project above the upper surface, which is 
notched in the center and cut slanting 
toward both ends. It is then fastened with 
two wood screws run through the holes in 
the razor blade. This manner of fastening 
allows a small portion of the blade to 
extend in the notch where the cord will 
strike it upon being drawn in the open- 
ing—THomas DEAN. 


lock and razor blade 
Discarded razor blade 
used as a cord cutter 


Electric Lamp Attached to a Spoon 
for Tongue Depressor 


W THEN it becomes necessary to examine 
the throat of a child, or to remove 
a lodged fishbone or button, a spoon is the 
first thing sought for to depress the tongue 
in order to make the examination. A good 
light is also necessary. To furnish one for 
the purpose, a small electric light may be 
attached to the back of the spoon. 

This lighted spoon is not difficult to 
arrange. It requires only an ordinary 
spoon, a small two-volt lamp, a dry cell, 
a few inches of enameled wire—about 
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18 gage—one insulated and one uninsulated 
binding post and 3 or 4 ft. of flexible cord. 

Scrape enough enamel from the ends 
of the wire to allow for soldering to the 
lamp and attaching to the binding post. 
Attach the posts on the end of the spoon 
handle. Solder the base of the lamp to the 


Half of bulb 


Terminal soldered to 
pointed 


‘speon_uninsulated 


srminal insulated from spoon 3 


5 —s 


A.small electric globe fastened to an ordi- 


nary table spoon for examining the throat 


spoon bowl and the end of the enameled 
wire to the center button of the lamp. 
Connect wire attached to the center button 
on lamp to the insulated binding post. 
Enamel the base or back part of the lamp 
so that the light will be reflected into the 
throat and not into the operator's eyes, 
Attach the flexible cord to a battery and 
to the binding posts, and the spoon is 
ready for use. 

If carefully made, this will prove to be 
an invaluable addition to the .‘‘first aid” 
equipment of the medicine cabinet. The 
spoon with the attachment can be sterilized 
in hot water. A. WARNER. 


Temporary Repair on a Broken 
Lubricator Filling Glass 


STEAM shovel located at a great 

distance from a repair shop had a 
broken lubricator filling glass. There were 
no extra ones on hand. 
The sketch illustrates, 
how a small piece of 
wood was whittled and 
substituted for the 
glass. Though this did 
not register the use and 
supply of oil in the 
lubricator, it plugged 
the openings left by the 
broken glass satisfac 
torily and held very 
nicely until new glasses 
arrived several days 
later. The wood should 
be cut as round as the glass to make a close 
joint at each end in the fittings. The nuts 
should be made secure.—F, W. BENTLEY. 


A wood plug sub- 
stitute for glass 


Sheet Metal Working Simply Explained 


V.—Method of finding the miter lines and laying out the 
pattern for ninety-degree elbows of any number of pieces 


By Arthur F. Payne 


Director of Vocational Education 


INCE the publication of the article in 
the September issue describing the 
method of laying out elbow patterns, 

many inquiries have been received asking 
for the method of finding the miter lines. 
and laying out the patterns for elbows 
having any number of pieces. The author 
and publishers are very glad to receive this 
indication of interest in the series and are 
especially glad that it is in the scientific 
side of the work. They will welcome 
further suggestions, 

Almost every pattern drafter has his 
own pet way of laying out the many pieced 
elbows, and various ingenious charts, dials, 
disks, tables, etc., have been worked out 
and placed on sale. However different 
these may appear, one from the other, 
they are all based on the same fundamental 
methods and principles. 

In all elbows of more than two pieces, 
the two end sections should be one-half 
the size of the other sections. Note the 
end sections of the drawings showing the 
elbows in A, It is only necessary to de- 
velop the pattern of the bottom end section. 
‘This can be used for a pattern for all of the 
other sections, as will be shown later in 
the description. It is necessary to lay 
out the drawing for the complete elbow 
with all the miter lines to get the correct 
miter line of the end section. This extra 
work can be avoided if you will make one 
of the miter lines charts as shown and 
described later in the article. 

It is always understood when speaking 
of elbows that we are referring to elbows 
of go deg. In the drawing A we have 
two elbows, one made of three pieces and 
the other of five, but both are 90 deg. 

For an explanation of this entire problem 
we will take a four-piece elbow. Draw 
two arcs, as shown by the dotted lines C-D 
and E-F in drawing B. We already know 
that the two end sections are to be one- 
half size of the center sections. As there 
are four pieces in the elbow the two center 
sections will be twice the size of the two 
ends, as shown. If we take the size of 
one end section as a unit we find that 


it is repeated six times in the entire elbow. 
‘Then we must divide the arcs C-D and E-F 
into six equal parts. Another way of 
stating thi There are four sections in 
this elbow; there are two end sections and 
two center sections. Count one for each 
of the end sections (1+1=2). Add two 
for each of the center sections (2+2=4), 
making a total of six units. This rule 


Elbows of more than two 
pieces and the way to lay 
‘out a pattern for cutting 
out the different sections 
applies to all 90 deg. elbows of any size 
and any number of pieces. 

The method of developing the pattern 
for the elbow in B is shown and has already 
been described in the June and September 
articles. It will save considerable time 
when laying out these elbow patterns in 
practical work if you will make from a 
piece of heavy tin one of the miter charts 
as shown in the drawing. This chart 
will give you the miter line of the bottom 
end section of the elbow and all you need 
to do is to develop the pattern for the 
pipe of the diameter wanted. 

To make this chart, cut out of heavy 
tin a triangle that is 12 in. on two sides, 
as shown in the drawing, then with a 
protractor lay off the angles as indicated 
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in the drawing and table. A good pro- 
tractor can be purchased very reasonably. 
Cut out the pieces as shown on the right 
edge of the chart. 

To use this chart, lay it flat on the 


" 0 SSS 
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An Inexpensive Cesspool Made of a 
Barrel and Cask 
SERVICEABLE cement cesspool can 


A beconstructed in the following manner 
at a cost of about three 


dollars. The essentials are 


afleces 43, 
degree: 
sPiecesne i ss 


a large crockery cask that 


degrees, 


stands about 4 ft. high, 


Pieces 15 
degrees & 


sPieces it, 
degrees 


half of a lime cask, three ot 
four bags of cement and 
plenty of clean sand and 
loose stone. Dig a hole 


about 8 ft. deep and 18 in, 
larger in diameter than the 


extreme diameter of the 


crockery cask. Fill. this 


3 4 HEoeasTereueoMs®! bole with about 3 ft. of 
; ace. stones or bricks packed 
e ° loosely to allow easy drainage. Knock out 


Penal 
wpe 


‘A miter chart to keep at hand for designat- 
ing the miter line of the bottom end section 


paper and make a dot at the point where 
the lines meet. Draw a pencil line along 
the bottom and along the short line on 
the right edge that is marked for the num- 
ber of pieces wanted. Remove the chart 
and connect the dot and the short line. 
This line will be the miter required. At 
the bottom, draw a circle the diameter of 
the pipe wanted and project the lines 
upward and over to the right to develop 
the pattern as described in previous issues. 

For greater clearness we will give the 
table form, the numbered degrees for the 
miter lines for the indicated number of 
pieces as shown on the chart. 


Miter Lives ror Ninety Decree Evnows 


For a Seven-Piece Elbow 
For an Eight-Piece Elbow . 
For a Nine-Piece Elbow. . 
For a Ten-Piece Elbow 


Ingredients That Make the Best 
Kind of Glue 


HERE are two kinds of constituents 
glue—glutin and chondrin—the 
one or the other in large quantities accord- 
ing to the raw stock used. 
produce more glutin and bones yield a 
larger amount of chondrin.- As a cement, 
the glutin has the greater binding power 
and naturally is the more valuable. 


the head of the crockery cask and turn it 
bottom up, with the open end over the 
stones. Place it so the distance between the 
cask and the walls of the hole will be about 
the same on all sides. This will bring the 
turned up bottom of the cask about a foot 
below the surface of the ground. Cut a 
round hole in the side to admit the drain- 
pipe and set it in place, letting the end 
project about 6 in. inside. 


Drain pipe 
. 


Mix your cement in the proportion of 1 
part of cement, 4 parts of sand and 4 parts 
of stone, bricks or clean clinkers. Fill in 
around the sides with this mixture and 
tamp well in place to remove all air 
pockets. Knock out the head from the 
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half lime cask and place it over the center of 
the bottom of the larger one. Mark 
around it with a pencil and saw out the 
resulting disk with a keyhole saw. Fit the 
lime cask in this opening and nail it 
securely in place. Arch over the bottom of 
the large cask and build up around the 
smaller one with a somewhat richer mixture 
of cement, about 1 part cement to 2 parts 
sand and 2 parts stone. In rounding over 
the edge of the large cask do not spread the 
cement less than 2 in, thick at any point. 

For a cover, make a mold by nailing a 
barrel hoop around the edge of a barrel- 
head; lay in a few pieces of scrap wire, etc., 
to act as binders and pour in a 2 to T mix- 
ture of cement and sand. Insert an iron 
ring in the center for a handle. Allow this 
to set a week before removing the mold. 
After all has hardened at least two weeks 
fill in and cover with earth. Such a cess- 
pool has given good service for nearly six 
years.—L. B, Roppins. 


Pedal-Operated Brake for a Belt- 
Driven Motorcycle 


Te only brake that can be used on a 
belt-drive motorcycle is the friction 
clutch in the rear hub controlled by the 
starting ped- 
als. Just to 
be more up- 
to-date I ap- 
plied the at- 
tachment 
shown in the 
accompanying 
illustration to 
operate this 
brake with a 
foot-pedal. 
The = main 
support of the 
brake is 
mounted on the frame-brace so that it 
will move freely. The wire to the foot- 
lever is attached to the extension on the 
dog, so that when pressure is applied to the 
foot-lever the lower part of the dog catches 
in the chain. The roller prevents the 
chain from pushing away from the dog. 
After the dog slips over a link-pin it cannot 
go farther. As the foot-pedal is pressed 
down the whole attachment moves forward 
on the frame-brace, pulling the chain back- 
ward and setting the clutch-brake. When 
the foot releases the pedal-lever the spring 
pushes the dog and support back. 


A sliding dog on a motor 
cycle frame for a pedal brake 
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Making a Soldering Iron Heater 
of Pipe and Fittings 


HE main body of the heater A is a 
piece of 34-in. iron pipe 12 in. long, 
threaded on both ends to receive a cap B. 


Pipe and fittings as they aro used to make a 
gas bumer for heating a soldering iron 


A portion of one end equal to the length of 
the soldering copper is perforated or drilled 
to produce two rows of 1/16-in. holes at C. 
Located in the center are two feet or sup- 
ports to raise the heater from the bench 
surface. These supports have the form 
shown at E. These are made of sheet 
metal about 1/16 in. thick and 34 in, wide, 
Holes are drilled near the top of these 
pieces and nails F inserted to form a rest 
for the iron. The supports are secured to 
the pipe with machine screws as at G. At 
the opposite end of the pipe a small piece is 
cut out as at H to supply the necessary air 
to the gas. 

The nozzle for the gas jet is made of a 
piece of 3¢-in. brass pipe about 3 in. long, 
flattened at one end as shown. A hole is 
drilled in the cap for this end of the main 
pipe and the piece of brass inserted with 
nozzle end in and near the air inlet notch, 
A rubber tube is used to connect the heater 
with a gas supply pipe. If the heater gives a 
large white flame the end of the brass 
tubing J should be flattened more. The 
right flame can be determined by trial in 
changing the size of the opening. 


A Durable Paint for Surfaces Exposed 
to the Weather 


SE ERAL testsmadewith paint on boards 
showed that a mixture of one-third 
zinc white and two-thirds barites was the 
most durable. The large amount of oil 
required prevented the reaction of the 
zinc, but the paint was deficient in body, 
hence in covering quality. 
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Clip for Carrying Pipe in the Vest 
Pocket Safely 


GREAT number of pipe users adhere 
to the straight stem for reasons 
known to the habitual smoker. However, 


carrying such a pipe is somewhat difficult. 


A dip similar to the one used on a fountain 
pen for holding pipe in the vest pocket 


Tf carried in the hip pocket it is liable to be 
broken, and if in the vest pockets it is liable 
to be dropped out and lost. For the worker 
who likes to and can have a frequent draw, 
it is most readily carried in one of the upper 
vest pockets. The illustration shows an 
easily made aluminum or brass clip that is 
bent to fit the stem of the pipe and which 
will securely fasten the pipe to the edge of 
the pocket. The idea was conceived after 
the writer had lost a few broken-in good 
ones, himself.—F, W. BENTLEY. 


A Silvering Process for Glass Instru- 
ments and Mirrors 


ISSOLVE 2.5 grams of silver nitrate 
in 100 c.c. of distilled water, and add 
ammot until the precipitate just goes 
into solution. Make up the solution to 
250 c.c. When this has been done, prepare 
another solution containing .3 gram of 
Rochelle salt in 250 c.c. of water; boil the 
solution to dissolve the salt more rapidly. 
Keep both solutions in tightly stoppered 
bottles in the dark when not in use. 

The surface to be silvered must be 
thoroughly cleaned by washing first with 
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a strong alkali solution, then with dilute 
nitric acid, and finally with distilled water. 
After each washing, the surface should be 
rubbed with moist cheesecloth. A solu- 
tion of stannous chloride in water to which 
a few drops of hydrochloric acid have been 
added is then poured gently and evenly 
over the surface, which should then be 
well washed in tap water. Care should be 
taken not to touch the prepared surface 
with the fingers after the treatment 
with tin chloride. 

While still wet the object is placed in a 
waxed dish or waxed paper, and a mixture 
of equal volumes of the two solutions 
already prepared quickly poured over it, 
avoiding splashing and air-bubbles. In 
about an hour the silvering will be com- 
plete; the liquid may be poured off, and 
the article dried. The silvered surface 
should never be touched by the fingers. 

The best shellac for such a surface is 
prepared by dissolving § parts by weight 
of gutta-percha; 20 parts by weight of gum 
damar in 75 parts by weight of benzene, 
If these articles are not readily obtainable, 
the surface may be varnished with a very 
dilute shellac varnish. By this process 
anyone can easily construct hygrometers, 
mirrors, reflectors, and many other kinds 
of useful apparatus. 


Holding the T-Square on the 
Drawing-Board 


Witten using a small drawing-board 
not supported by a stand or other 
regular holding arrangement, the most 
convenient position in which to hold it 
while seated is to tilt it against the edge 
of the table. 
Asa result, the 
‘T-square must 
be dropped to 
the base after 
each time it is 
used. The il- 
lustration 
shows how a 
simple attach- 
ment for the board and square can be 
made and applied which will hold the 

at all times in place on the face of the 
board. A number of very small screweyes, 
two light rubber bands, and a piece of light 
but strong cord are all the materials 
needed. It is easily pushed up and down 
as required, and does not interfere with the 
placing or withdrawal of work. 


A cord on T-square 
head to hold it on board 
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Range-Finder to Locate Landmarks 
and Signal Fires 


E NATURALLY think of a range- 

finder as that part of a gunner's 
equipment which tells him the distance to 
his target, thus enabling him to give the 
proper elevation to his gun. But the 
range-finder off the battlefield is a part of 
the equipment of a tramping kit which 
will tell the width of valleys and rivers and 
the distances to landmarks and signal fires. 
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until the two inside edges of the images are 
parallel to the thin edge of the wedge. 
When the one image-edge is in line with 
the wedge’s thin edge, the image-edge in 
the other mirror should also be in line with 
it. The image positions should appear as 


4 rangefinder suitable for the woodeman or camper to aid in locating landmarks and computing 


their distances or 


Any boy can make his own range finder 
from materials that might otherwise go to 
the scrap-heap. 

The essential feature of the device is 
shown at A. This is cut from a wedge- 
shaped piece of wood 2 in. long, 114 in. 
wide, and 3/32 in. thick. From the thick 
end it is tapered to a very thin edge at the 
other end. Cut away a piece 14-in. wide 
extending from the thin end to 14 the way 
toward the thick end. 

Two strips 314 in. long and 14 in. wide 
are cut from a good quality of thin mirror, 
and they are fastened to the prepared 
wedge of wood with bits of beeswax. Both 
mirrors face toward the front as shown. 

Lay the mounted mirrors face-up on the 
floor, slipping something under one side of 
the wedge so that the lower mirror will be 
level. Cut from stiff white paper a piece 
exactly 2 in. square, then hold it in a 
horizontal position just 20 in. above the 
thin edge of the wood wedge, peering down 
at the mirrors through a hole punched in 
the center of the paper square. 

Two images of the card will be seen, one 
ineach mirror. Slip the card along, keeping 
it 20 in. from the wedge-edge, rotating it 


width of rivers and valleys. 


It is made of odds and ends of scrap 


indicated by the shaded portions in the 
mirrors. If, however, the images overlay 

then the mirror strips are too nat 
parallel; if they do not touch, then the 
angle between the mirrors is too great. In 
either case the angle between the mirrors 
must be corrected by pressing the mirror 
strips firmly against their beeswax pellets 


A wedge shaped piece of wood with thin mir- 
rors attached is fastened to a baseboard 


until they fulfill the alinement test at the 
20-in. distance. A little patience is needed. 
When successful take a stick of red sealing 
wax and a hot nail and wax the edges of the 
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mirror strips securely to the wood wedge, 
being very careful not to disturb the adjust- 
ment of the strips. Make the sealing wax 
very hot with the nail so that it will not 
break loose. 

The other part of the work is easy. Cut 
from a board a piece measuring 8 in. long, 
244 in. wide and 14 in. thick, and nail a 
wood strip of 14-in. square cross-section 
across one end at a 45 deg. slant. Glue the 
wood wedge against this strip so that the 
mirrors stand as in B, facing away from the 
supporting strip. 

To complete the range-finder cut a piece 
of tin 134 in. square. Cut into it a slit 1 in. 
long and 1/64 in. wide and tack the tin 
against the end of the baseboard so that the 
slit and the thin edge of the wood wedge are 
parallel and the same distance from the 
side edge of the board. 

The distance of an object, C, may be 
determined as illustrated. Turn the left 
cheek toward the distant object and, look- 
ing straight ahead, hold the slit of the 
range-finder close up to the left eye and 
look through the slit into the mirrors. 
Point the instrument in such a direction 
that the image of the distant object, as 
seen in the upper mirror, lies exactly above 
and directly in line with the thin edge of 
the wedge. At the same instant, glance 
past the wedge-edge and note some feature 
in the landscape which is in line with this 
edge, a tree, D, for instance. Now with 
the eye at the slit walk directly toward this 
object, D, counting the number of paces 
taken, still keeping the wedge-edge in line 
with the tree. Meanwhile the image of C 
in the upper mirror moves on out to the 
right and at the same time its image as seen 
in the lower mirror moves up from the left 
until it in its turn comes into line with the 
wedge-edge. At the instant this happens 
note how many paces, E, have been taken 
from the first observing station. Multiply 
this number by 10 and you have the number 
of paces, F, from the first point of observa- 
tion out to C. If you have learned to 
make a stride of 36 in., then the distances 
are known at once in yards, otherwise you 
must know the length of the natural stride 
before you can obtain distances in yards. 
Of course the paced rance can be 
measured with a tape-line. If the paced 
distance is 88 yards then C is 880 yards or 
half a mile away. 

It is evident that to measure with this 
instrument the distance to an object 5 miles 
away one must pace off half a mile. This 
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is sometimes inconvenient. It is therefore 
desirable, for objects at this distance, or 
farther away, to use a range-finder whose 
wedge is of only half the angle described 
above; the 2-in, paper square must then 
be held at a 4o-in. distance in adjusting the 
mirror strips. The paced distance is then 
to be multiplied by 20. 

This type of range-finder yields astonish 
ingly accurate results if it is equipped with 
good mirrors. It is a scientific instrument 
based upon the laws of reflection of light 
and surveyors’ triangulation methods and 
is worthy of any boy's serious consideration. 


A Convenient Pivoted Card File 
for the Desk 


Funes systems are necessary in all 
lines of business, and for convenience 
of small accounts or for data a single tray 
is often applicable. The desk tray_illus- 
trated is especially designed and it fits 
into a slide made for it, so that it is never 


A desk card file tray pulls out the same as 


a drawer and tums on a pivot when drawn 


in the way. Another feature of the tray 
is that it turns on a pivot and the cards 
face the person sitting at the desk. 

Flanged bottoms hold the guide cards in 
place. There is a follower-block, simple 
in construction and operation, that holds 
the tabs in a readable position. Side tabs, 
as shown at A, permit more distinctive 
subdivisions. With each closing of the 
drawer an automatic angle-block tilts the 
cards back parallel with the follower-block. 
To further facilitate reference the index 
drawer is pivoted to its carrier-shelf. 

The frame of the drawer is made up of 
two thick ends to which thin bottom and 
side pieces are nailed, the exact dimensions 
of which depend upon the size of the 
cards as well as upon the materials at hand. 
To the front end block, planed to serve 
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as the angle-block B, the drawer face and 
handle are fastened. A pivot wheel C is 
nailed to the center of the drawer bottom. 
This wheel fits into a slot in the carrier- 
shelf D. The follower-block E, made of 
a wood base to which a spring and wire 
brace are fastened, slips under the side 
pieces of the drawer. Pushing it against 
the material filed causes it to grip fast. 
It is released by a slight vertical pressure. 

The most important part of this file is 
the angle-block. Usually the first tabs of 
an index are not visible, being wholly or 
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If, instead of cards, manuscripts, themes 
or large size envelopes are to be filed, the 
drawer shown in J will prove a better 
arrangement. Cardboard shelves are 
slipped into the kerf grooves and form 
pockets for filing. —Epwarp R. SmiTH. 


Three Methods for Finding a 
Chosen Card 
‘OR this trick the chosen card must be 


worked to the top of the pack. If it is 
there already, well and good; but if not, it 


‘Details of the file parts which are made up to slide in an opening in a desk after the 
manner of a drawer, the front and follower block holding the cards in a tilted position 


partly concealed by the face of the drawer. 
The automatically operated block B of this 
file is cut to a bevel, the lower surface of 
which is parallel with the follower-block F. 

Suppose that the cards are arranged as 
shown in illustration G. With the pushing 
of the drawer into its casing, as in H, the 
momentum of the cards tilts them back. 
When the drawer is pulled out the bevel 
prevents the cards from being thrown 
forward. In steel filing equipment this 
space between cards and drawer-head is 
an added protection in case of fire. 


must be brought there by some means or 
other. This is generally an easy matter, 
even without sleight of hand, and can 
usually be effected under the pretense of 
looking through the pack. When the card 
is once at the top a false shuffle may be 
given, to throw the onlookers off the track. 
Then push the top card out sideways 
beyond the rest of the cards. Let the pack 
fall on the table. The resistance of the air 
will cause the top card to turn over and 
appear face upwards, all the other cards 
remaining face downwards. 
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Another method is as follows: Get the 
chosen card to the top of the pack. Slightly 
moisten the first and second fingers of the 
right hand, and take hold of the pack with 
the fingers above, thumb below. Jerk the 
hand containing the pack smartly down- 
wards, at the same time relaxing the 
fingers, and it will be found that the entire 
pack falls to the floor, with the exception of 
the chosen card, which will stick to the 
moistened fingers. This will be the only 
card left and the card selected. 

The third method is very similar to the 
preceding. The chosen card is worked to 
the bottom of the pack. Moisten the 
fingers slightly and take hold of the pack 
with the fingers below, thumb above. 
With the disengaged hand strike the pack 
smartly and at the same moment slightly 
relax your hold on the pack. It will be 
found that the entire pack will fall to the 
floor with the exception of the bottom card 
which adheres to the fingers. 


Piping Automobile Engine Exhaust 
Gas from Garage 
SPHYXIA caused many deaths in 
NX garages before it became generally 
known that a garage must be well ventilated 
and the doors left open if the automobile 
engine is kept running any length of time. 


An old drain pipe on a garage floor to remove 
poisonous gases from the automobile engine 
One owner of a private garage avoided the 
necessity of keeping the doors open by 
piping the exhaust outside, as shown in 


the illustration. An old drain pipe was 
used for the purpose. It was connected 
in such a way that when the automobile 
was backed into the garage the end of the 
exhaust pipe entered the end of the drain 
pipe. This led down to the floor, where a 
long piece ran through the wall to the out- 
side and carried all unpleasant or dangerous 
fumes to the outside, leaving the interior 
free from the poisonous carbon monoxide 
gas.—P. P. Avery. 


Popular Science Monthly 


Edging Flower Beds with 
Old Bottles 
'ARIOUS methods are used to con- 
struct edging for flower beds that will 
produce an effect in keeping with surround- 
ings. One simple way is to use a number of 


‘The edging around a flower bed made up 
of bottles buried part way in the ground 


bottles, all the same size, set with their 
necks in the ground, outlining the shape 
of the bed. Bottles of different colors may 
be used, or alternate ones let into the 
ground deeper, making two levels for the 
bottoms, which have become the tops, 
similar to a paling fence. 

Flat bottles, shaped on the order of a 
flask, can be set in zigzag fashion, or like 
shingles on the siding of a house, to present 
a very pleasing appearance as a border for 
a small bed.—Lovuis M. WanrEr. 

Repairing a Broken Test Tube 
or Beaker 


Wrex you have broken the top of a 
test-tube or beaker, do not throw it 


away, for there is a simple way to cut it 


off smoothly and make a new lip on it. 
Take a three-cornered file and heat the 
small end that goes into the handle. Now 


place the red-hot file on a spot below the 
break, which has been dipped in water, 
and hold it there until a slight snap is 
heard. Now lift the file off. You will see 
a tiny crack 14 in. long. Reheat the file 
and repeat the operation, following the 
crack around in a circle. The broken 
part can be lifted off and a clean-cut rim 
is the result. To make a flare, rotate the 
test-tube or beaker over a Bunsen flame 
until the glass commences to soften, then 
with a charcoal block, still rotating the 
tube, press the edges out. 

In a similar way a lip can be made by 
pressing down with one edge of the char- 
coal block. The hardest part. of the work 
is to get the crack started. Sometimes 
filing starts it —MALcoum Macurpa. 


Making and Using a Casting Rod 


II.—The manner of making the 
cast and controlling the line 


By Stillman Taylor 


AIT casting with the modern short 
casting rod is altogether unlike the 
old method handling the nine foot 

bait rod. In the new style the casting is 
done from the reel, and after a little 


Fig. 7. 
ulated by pressure of the thumb on the spool 


‘The control of the line is entirely reg- 


practice, it is easy to project the minnow 
or other weight a distance of 75,2 100 ft. 
Casting is good sport in itself apart from 
fishing, aad, by attaching a }4-0z. weight 
to the line, practice and contests may be 
indulged in upon any open lot, or in the 
public park. 

‘A good smoothly running reel is an 
important part of the casting outfit, and 
while the expert tournament casters often 
pay $25 or more for their jeweled reels, 
a very fine reel may be had for about $5, 
and serviceable ones as low as $1.50. The 
kind of reel to buy is of the long barreled 
type, having a capacity of about 80 t 


3. The underhand cast is started from 
this position, the tip being about breast high 


100 yards of line. A satisfactory reel is 
shown in Fig. 7, with which no trouble is 


likely to be encountered in making fairly 
accurate casts up to 150 feet. This reel 
costs about $1.75. 

A good silk line is likewise needed, and 
while the softer braided silk casting lines 
are somewhat easier to thumb and less 
likely to tangle up when you happen to 
get a backlash, the harder braids soak up 
less water and will prove most durable. 
For tournament use, soft braided lines are 
bes ; for fishing, pick out the hard braided 

‘ind. 


As the control of the line is entirely regu- 
lated by pressure of the thumb on the 


Fig. 9. The rod is brought quickly forward 
across the body in the direction of the cast 


spool, this thumbing” the line is easiest 
done when the spool is well filled with line. 
It is not often necessary to purchase a 
longer line than 50 yards, and if this 
amount does not entirely fill the spool 
of the reel, simply wind on a length of 
common string to form a core, and wind 
on the line over it to fill up the spool. 
Many of the expensive casting reels are 
fitted with cork or wooden cores or arbors, 
but the string core will answer all purposes. 

Two styles of casting are much used, the 
underhand and the overhead cast. As the 
whole secret of casting lies in thumbing 
the line, the novice should grasp the rod 
in the correct manner, as shown in Fig. 7. 

The underhand cast is the easiest, and 
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is made by reeling in the minnow or plug 
until it is about 6-in. from the tip. Release 


the click or drag, press the ball of the 
thumb firmly on the line on the spool, 
and swing the rod across the body until 
it is in the position shown in Fig. 8—the 
tip being about breast high. Now bring 
the rod quickly forward across the body 


Fig. 10. The overhead cast is generally 
used by fishermen and tournament casters 


in the direction you want to cast, and 
relax the thumb sufficiently to let the line 
run out freely, but still keep enough 
tension on the spool to prevent it from 
over-running and causing a back lash. 
The correct underhand cast is completed 
as shown in Fig. 9. 


‘The bait is projected in the direction 
facing and the finish is as shown 


Fig. 11. 
the caster 


‘The overhead cast is more largely used 
by both fishermen and tournament casters; 
for a greater distance is covered, and after 
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a little practice a greater degree of ac- 
curacy is possible. It is made similar to 
the underhand cast, but the rod is carried 
back over the shoulder until it is almost 
horizontal, as shown in Fig. 10. The 
arm is now snapped quickly forward and 
suddenly checked when the rod has reached 
an angle of about 45 deg., the thumb is 
partly relaxed, and the bait projected in. 
the direction the caster is facing. The 
finish of the overhead cast is shown in 
Fig. 11. 

When reeling in the line for another cast, 
and when playing a fish, the skillful caster 
prefers to spool the line evenly on the 
reel by guiding it between the thumb and 
finger, as shown in Fig. 12. 

When casting for bass, pickerel and 
other fresh water game fishes, the cast is 
finished by merely checking the revolving 
spool as the bait hits the water. The 
splash of the minnow or other artificial 
bait, rather attracts than frightens the 
fish, hence the angler may use any form 
of bait desired. 

The artificial baits now used are of three 
Prominent types; those used on the surface, 
the diving or underwater baits, and the 
top-water or weedless lures. The minnow 


Jed on the reel 


Fig. 12. The line is evenly spool 
by guiding it between the thumb and finger 


form, which floats when at rest, but dives 
when reeled in, is the best for all-around 
use, equally attractive for pickerel and 
black bass. However, there are many 
different forms of varying sizes and colors 
to choose from, some for general and others 
for special purposes. 

To become a successful angler the caster 
should know something about the habits 
of the pickerel or bass in his neighboring 
waters. In the early days of Spring, when 
the water is cool, bass are likely to be 
found in the shallower parts of the stream 
or lake during the day, and casting should 
be done around rocks, sand-bars, old 
stumps, or submerged branches. Pickerel 
will also be found in the warmer shoal 
water during this season, and as both 
species are feeding on minnows and hel- 
gramites, the best baits are the common 
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wooden minnow and the under-water types. 
For colors, most casters agree that on 
bright, clear days, and in clear waters, 
the red and white, red and gray and similar 
colors, are best. For cloudy days and for 
casting in muddy waters, the red and 
green, and yellow colors are good. For 
sun-down casting, the white or luminous 
minnows are very attractive. 

For summer casting, when the water is 
warm and 
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Making a Cabin Tent out of 
Ordinary Sheeting 


PORTABLE tent, easily carried, 
quickly erected, adapted for any cli- 
matic conditions, and capable of housing 
four or five persons with comfort may be 
constructed of a few yards of common 
sheeting, a small reel of wire, two dozen 
nails, and a package of safety pins. The 
entire outfit 


weeds and lily 
pads appear, 
the bass work 
out into dee] 
and cooler 
water, and the 
ickerel will be 
found near the 
lily pads. The 
regulation 
minnowandall 
the under- 
water baits are 
very success- 
ful. If the 
weeds . RS 
especially 
thick, one of 
the weedless 
baits may be 
used, ora 
weedless or 


Wa 4 
Detail of side 
‘and end spanners: 


will fold up in 
a roll 2 ft. 
long, and less 
than 6 in. in 
diameter, and 
weigh less than 


Of course 
regular tent 
cloth may be 
used, but in 
case that 
should not be 
ayailable, or- 
dinary sheet- 
ing, 90 in, 
wide, will 
prove satisfac« 
tory. At one 
end of the 
sheeting make 
a_ wide seam. 


“buck tail” That is the 
hook substitu- only sewing re- 
ted for the quired tomake 
usual treble it ready for 
Rooke ‘ ae pe aa 
or late should not 
afternoon cast Wail pate ena less than 7 yd, 
ing—and the as this is de- 


early morning 
and late after- 
noon hours are 
the best ones for summer fishing—work 
around the mouth of any brooks or streams 
that empty into the lake or pond, and use 
a diving or under-water bait. Keep the 
bait always in motion. Do not allow it to 
remain floating after a cast, but commence 
to reel in as soon as it strikes the water. 
As a general thing, beginners reel in too 
fast, and keep the bait surging along at 
motor-boat speed. This is a mistake, 
for no fish can strike at this high speed. 
If you are out after big fish, reel in slowly, 
and keep in mind thata well placed cast of 73 
ft. is more likely to prove successful than a 
100-ft. cast with a backlash at the end of it. 


A tent that will house four or five persons is constructed of a 
few yards of common sheeting and materials from the woods 


signed to form 
the main cov- 
ering for the 
tent. The poles selected may vary in 
length, and thus vary the amount of 


angularly-shaped sections of the same 
goods are provided, the edges of which 
should be hemmed. To the long side of 
each triangular piece, tack a strip of netting 
4 ft. wide and at least 8 ft. long. The tri- 
angular sections and netting form the ends 
of the tent. 

The frame which holds the tent fabric is 
made of four poles, each 8 ft. long. These 
should be driven into the ground 6 in. or 
more, 8 ft. apart, to form the four corners. 
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In order to make the gables of the cabin the 
ends of horizontal cross-pieces, or poles, are 
secured to each pair of uprights, 314 ft. 
from the ground. The tops of the saplings 
are then brought together so as to form 
two arches, one for each end of the cabin. 
The horizontal spanners are 7 ft. long. 

A ridge pole is then laid on the forks pro- 
vided by the two arches, and side spanner 
poles are secured to the arched poles. The 
intersecting parts of the various saplings 
are fixed in place by means of suitable wire 
or twine. 

Soft wire is preferable, as it can be 
quickly applied, twisted and secured by 
means of pliers. Soft annealed piano wire 
is the most serviceable. A tinned wire, 
about 18 gage, is also good for this purpose. 
‘We now have the frame ready for the parts 
necessary to carry the tent cloth; for it is 
not desirable to stretch the sheet over the 
wooden frame. We may take a lesson 
from the umbrella frame which has light 
ribs to support its covering. 

Wires are used to support the sheet of 
the tent. A few suggestions as to the 
correct way of attaching these wires may be 
of great service to the novice. The poles 
should have their ends cut off square with a 
small saw. A hatchet might split. the 
wood. Several sets of wires should be 
prepared beforehand, The end of each 
wire should have a twisted loop to attach to 
one end of a pole. Wire nails, 24 in. long, 
are best adapted for holding the wires. 
These should be driven into the ends of the 
cross and longitudinal poles, or spanners, 
the loops affixed and the loose ends of the 
wires attached to the other ends of the 
respective poles. 

The main sheeting is then unrolled and 
strung over the five taut wires, one end of 
the sheet being secured to the lower wire, 
which is threaded through the seam. The 
other end of the sheet passes behind the 
other base wire. After stretching the sheet 
tight the surplus end is secured to the taut 
portion. The triangular end sections are 
then attached with safety pins, or buttons 
or snap-fasteners may be provided for the 
purpose. It will thus be seen that the 
entire fabric forming the tent is suspended 
on wires and does not come into contact 
with any portion of the wooden frame. 

It is not necessary in a cabin tent of this 
construction that the poles should be 
driven into the ground. Instead, a wire 
may be stretched across to connect the 
lower ends of the front and rear arches. 
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Holding Papers on a Movable 
Sloping Desk-Top 


T is difficult to hold letters or other 
pieces of paper on the surface of an 
ordinary sloping top desk, even though 
paper weights are used for the purpose, 
as the desk-top miust be raised at times 


Brass wire aren 
sloping desk top that is raised occasionally 


to gain access to the contents within. 
The illustration shows how a permanent 
clip or holder can be made of a piece of 
light brass wire and spring and placed on 
the desk-top. A small hole sufficient to 
take the wire size is drilled down through 
the desk-top. It in no way interferes with 
the opening and closing of the desk- 
top—F. W. BENTLEY. 


Keeping Oil from the V-Belt 
of a Motorcycle 


IL leaking through the shaft bearing 

and running on the pulley face and 
entering the groove caused con- 
siderable trouble on a Vieae Steet ring or 
drive of my motorcycle. ans 
difficulty T easily over- 
came by attaching a 
steel flange to the inner 
surface of the pulley, 
which had a diameter 
considerably larger than 
that of the pulley flange. 
This prevented the oil 
from getting into the 


pulley groove by caus- [stajce fremedse 
ing it to drip from the" 

wide steel flange 
flange edge. The flange  {2Scitfrombalt 


was out of the way. 
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Cutting Brass Tubing Rapidly 
on a Buzz Saw 


Bess tubing can be cut off to the 
required lengths very much faster on a 
buzz saw than by any other method. A 
square cut is obtained in this way and by 
cutting with a set stop, lengths are made 
exact within a few thousandths of an inch. 
As compared with cutting off in a lathe or 
milling machine or by hand the buzz saw 


) OC =Q__~Q ] 
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A Labor Saving Wood Lift Built In Like 
a Dumb-Waiter 


PROPERLY built wood lift is a labor- 

saving device and may be made in- 
conspicuous by concealing it by means of a 
paneled door in the wall, as in the illus- 
tration. An open-faced’ box or cage is 
built and placed in two main braces, to 
which the pulleys are fastened, serving as 
guides. It runs between two heavy up- 


BACK OF LIFT 


FIXED ROPE 


Oxo} 
Gr?! 


bh 


PULLEY BLOCK 


Parts, guide rails, location of ropes and counte: 
built in a house for the saving of labor. 


will show a multiplied production. Sheet 
brass can be cut in the same way in thick- 
nesses up to 14 in. The metal heats in the 
thicker pieces, and gloves must be worn. 

A circular saw—not an ordinary wood- 
cutting saw—is used for cutting metal. 
These saws have a different temper from 
wood saws, have finer and different shaped 
teeth and have very little set. The tubes 
are held and the work is done just as if they 
were wood pieces. 


PULLEY sysrem 


rweight for the construction of a wood lift to be 


It is concealed by a panel in the wall 
rights equipped with guide-rails. A third 
upright makes a “well” for ropes and a 
counterweight. Two lengths of 3/16-in, 
rope, 4 and B, with-ends fixed in an over- 
head pulley-block, run to cage pulleys and 
back to sheaves fixed in the overhead block, 
and thence to the winch, as shown. A third 
length C connects the car with the counter- 
weight. 

A lift built to an upper floor, with doors 
in the first and second floor walls, is almost 
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useless unless two cars are placed in the 
shaft. A two-car system is ideal where 
the lift is carried to an upper floor with 
openings on both floors. The upper box 
has guides of a special design, as shown, 


UBPER CAR wiTHt 
EXTENSION, GUIDES! 


to allow the lower 
cage ropes to pass. 
The winches are 
set at right angles 
to permit each lift 


3 4H to be worked inde- 

pendently. If the 

punts A upper lift alone is 

to be used the 

=| lower cage may be 

\ The 
WINCHES AT i 

wens ay upper winch should 

An extra car for the permit its use when 

shaft the lower cage is 


down, as the accompanying drawing shows. 
Frequently, because of small capac 
difficulty of Operation and inaccessibil 
it is as easy to carry firewood upstai 
the old-fashioned way. But this lift has a 
large capacity and its open side not only 
offers its contents readily, but provides a 
. means of cleaning. While it is often possi- 
ble to build a lift beneath a stairway, con- 
venience should not be sacrificed to save a 
few feet of floor or bookcase space. There 
should be some way of reaching the pulley- 
block at the top of the shaft to oil the 
pulleys—Epwarp R. Siri. 


Impréving Your Piano by Moistening 
the Air in the Room 


RELIABLE piano tuner says that 
pianos are often injured because 
they become too dry. Keep a growing 
lant in the room with the piano and see 
how much more water it will require than 
the plants in any other room. A large 
vase with a wet sponge kept near the piano 
will supply moisture—C. A, WoLFE. 
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A Simple Camera Attachment for 
Photographic Enlarging 


ASYONE owning an ordinary folding 
pocket camera with adjustable focus 
can easily make and use this enlarging out- 
fit. The sketch shows a longitudinal sec- 
tion and gives an idea of the general 
arrangement. The box is fitted up with an 
electric lamp, socket and reflector. The 
other end has a square hole the size of the 
opening in the rear of the camera cut into 
it. Two clamp pieces are cut out and 
fastened to the box as shown, so that the 
camera is held firmly to the opening in the 
front of the box. A slot is recessed over the 
hole so that a sheet of orange-colored glass 
will slide in it and cover the square hole. 
The base-piece is extended several feet 
beyond the camera and is slotted its entire 
length. A sliding screen of some light- 
weight material is made and fastened in the 
slot in the base with a thumb-screw, as 
shown. A sheet of fine white tracing paper 
should be fastened over the inside of the 
hole in the box so as to diffuse the light 
from the reflector and prevent unevenness 
of light distribution, 

Place the film or plate in the opening in 
the back of the camera and turn on the 
light. Have the sheet of orange glass in the 
groove provided for it back of the camera, 
Darken the room and pin a sheet of 
bromide or other enlarging paper on the 
sliding screen with thumbtacks. The 
orange light coming through the lens will 
furnish sufficient illumination for this. 
Now focus the image on the paper by 
moving the camera bellows in or out and 
by moving the screen to and from the 


ing pictures with an ordinary camera 
inclosing an electric light 


Enlarging 
placed on a box i 


camera until the correct focus is obtained. 
Now slide out the orange glass and pore 
the paper for the required time, after which 
replace the glass to stop exposure. Develop 
the paper in a red or orange light only. A 
sixteen candlepower mazda light will oper- 
ate the apparatus.—B. Francis DASHIELL. 
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A Teeter Swing for Public or 
Private Playground 


‘HE illustration shows a way to make a 
permanent amusement device for chil- 
dren's playgrounds. It is inexpensive to 
build and if erected will prove as attractive 
to children as many 
other more elaborate de- 
vices. 

Two planks A 16 ft. 
long, 10 in. wide and 2 
in. thick form the sup- 
port for the teeter B, 
which is made of two 
pipes, each 114 
in. in diameter 
and 9 ft. long. 
The seats C 
consist of a 
board strapped 
‘on the pipe ar- 
rangement D 
which provides 
an opening for 
the legs, mak- 
ing it almost 
impossible for 
a child to fall 
out of the seat. 
The support 
for the main 
pipes is shown at E, each end of which 
passes through the planks with a coupling 
on the ends to prevent the piece dropping 
out of the holes bored in the planks. 

‘The plank ends are sunk into the ground 
at one end and fastened together with a 
bolt F. The 


piece G is 
made from 
114-in. pipe 


strapped to 
the planks at 
H. Window 
cord is at- 
tached at the 
ends I. Two 
children, even 
of very un- 
equal weight, 
can have an 
enjoyable 
time on this 
swing, as the teeter is worked by pulling on 
the cords rather than by balancing weight. 
The riders can use their feet to help the 
movement. Ii required, a brake can be 
easily added to prevent the seats striking 
the ground.—Jamrs E. None. 


‘A playground teeter made of pipe and fittings for the 
swinging part and planks set in the ground for the supports 
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An Interesting Experiment with 
Sulphate of Soda 


A experiment of an unusual character 
may be made with a thoroughly 
sterilized glass rod and a supersaturated 
solution of sulphate of soda. The phenom- 
enon is so extraordinary. 
that any one who may 
make the trial will find 
it difficult to clearly 
explain the result. 
To make it more 
interesting four 
glass tumblers 
should be used. 
Place them in a 
saucepan of cold 
water with their 
bottoms resting on 
cardboard, then 
bring the water to 
a boil. Meantime 
dissolve some 
sulphate of 
soda in an- 
other vessel, 
by pouring 
the soda, sul- 
phate into 
boiling water 
until the 
water will take on no more. Now remove 
the tumblers and place them upon a board. 
Fill them with the saturated solution and 
stand them aside to cool in a place free 
from vibration. If this part of the work 
is done at night the solution will be quite 
cold in the morning and ready for the test. 
Do not disturb the contents of the tumblers, 
or crystallization will set in at once and 
spoil the experiment. 

Take an ordinary round glass stirring- 
rod that is about 1 ft. long and 5/16 in. 
in diameter and clean it well; then in the 
flame of an alcohol or other burner heat 
about 3 in. on one end of the rod almost red 
hot and place it to cool in such a position 
that the heated end will not touch anything. 
As soon as cold, take the rod and dip the 
end that was heated into one of the tum- 
blers containing the solution. No action 
whatever will take place; but as soon as 
the other end is inserted, the salt will im- 
mediately start to crystallize and will 
rapidly continue to do so until the solution 
becomes a solid mass. 

If each tumbler is stirred at the start 
with the sterilized end of the rod, the same 
performance will take place. 


Drying Fruits and Vegetables 


A simple method of drying your surplus sup 
ply of fruits and vegetables for future. use 


HE advantages of drying vegetables 
are not so apparent for the farm home 
as they are for the town and city 

household, which has no root cellar or 
‘other place in which to store fresh vegeta- 
bles. For the farmer's wife the new meth- 
ods of canning probably will be better than 
sun drying, which requires a somewhat 
longer time. But quicker methods of dry- 
ing are now in use, and the dried product 
holds an advantage in 


that it usually requires (i 


fewer jars, cans or other 
containers than do 
canned fruits or vege- 
tables; also dried ma- 
terial can be stored in 
receptacles which can- 
not be used for canning. 
Then, too, canned fruit 
and ‘vegetables freeze 
and cannot be shipped 
in absolute safety con- 
veniently in winter. 
With a simple and in- 
expensive equipment 
all housewives can save 
quantities of food which 
are too small con- 
veniently tocan. A 
few sweet potatoes 
or apples or or 
even a single turnip 
can be dried and 
saved. Even when 
very small quanti- 
ties are dried at a 
time, a quantity suf- 
ficient for a meal 
will soon be secured. 
Small mixed lots of 
dried vegetables, such as cabbage, carrots, 
turnips, potatoes, and onions, can be packed. 
together and used for soups and stews. 
Three principal ways are applicable for 
the home preparation of dried fruits and 
vegetables; namely, sun drying, drying 
by artificial heat, and drying by air blast. 
These, of course, may be combined. In 
general, most fruits or vegetables, to be 
dried quickly, must be shredded or cut into 
slices, because many are too large to dry 
quickly or are covered with a skin, the pur- 


A tesoe title Of lathes or spe of wood 
to hold trays of galvanized wire mesh 
and swung over the range with a crane 


pose of which is to prevent drying out. 
When freshly cut fruits or vegetables are 
to be dried by means of artificial heat, they 
should be exposed first to gentle heat and 
later to the higher temperatures. If the air 
applied at the outset is of too high a tem- 
perature, the cut surfaces of the sliced 
fruits or vegetables become hard, or 
scorched, covering the juicy interior so 
that it will not dry out. Generally it is 
not desirable that 
the air temperature 
in drying should go 
above 140 deg. or 
150 deg. F., and it is 
better to keep it 
well below this 
point. Insects and 
insect eggs are killed 
by exposure to heat 
of this temperature. 

It is important 
to know the degree 
of heat in the dryer, 
and this cannot be 
determined very ac- 
curately except by 
using a thermome- 
ter. Inexpensive 
oven thermometers 
can be found on the 
market, or an ordi- 
nary chemical ther- 
mometer can be sus- 
pended in the dryer. 

f a thermometer is 
not used, the great- 
est care should be 
given to the regula- 
tion of heat. The 
temperature in the 
dryer rises rather quickly and the product 
may scorch unless close attention is given. 
‘The reason sun drying is popularly believed 
to give fruits and vegetables a sweeter 
flavor is probably because in the sun 
they are never scorched, whereas in the 
oven or over a stove, scorching is a common 
‘occurrence. 

‘A cheap and very satisfactory dryer for 
use over the kitchen stove is one that was 
worked out by the Department of Agri- 
culture at Washington, Any handy boy or . 
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carpenter can make one from a_small 
quantity of fine mesh galvanized wire 
netting and a number of laths and strips 
of wood about 14 in. thick and 2 in. wide. 


the framework can be made to support 
separate trays. By using two laths nailed 
together the framework can be stiffened 
and larger trays made if desirable. This 
form or any of the lighter makes of dryers 
can be suspended 
from the ceiling over 
the kitchen range or 
cover the oil or gas 
stove, and it will 
utilize the hot air 
which rises during 
the cooking hour. 
It can be raised out 
of the way or swung 
to one side by a 
crane made of lath 
when the stove is re- 
quired for cooking 
purposes, and low- 
ered or swung back 
to utilize the heat 
which otherwise 
would be wasted 
when the top of the 
stove is not in use. 
Another home- 
made cookstove 
dryer that can be 
used on a wood or 
coal range or a kero- 
sene stove can be 
made easily and 5 
cheaply as shown in the second illustrati 
The dimensions of the base are 24 by 
in., the height being 36 in. A base 6 in. 
high is made of galvanized sheet iron. The 
base slightly flares toward the bottom and 
has two small openings for ventilation in 
each of the four sides. On the base rests 
a box-like frame made of 1 or 14-in. strips 
of wood. The two sides are braced with 
11 in. strips which serve as cleats on which 
the trays in the dryer rest. These are 
placed at intervals of 3 in. The frame is 
covered with tin or galvanized iron which 
is tacked to the wood strips of the frame. 
Thin strips of wood may be used instead of 
tin or sheet iron. The door is fitted on small 
hinges and fastened with a thumb latch. 
It opens wide so that the trays can be re- 
moved easily. The bottom of the dryer is 
made of a piece of perforated galvanized 


A cookstove dryer that hi 
for setting on top of a wood or coal range 
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sheet iron. About 2 in. above the bottom 
is placed a solid sheet of galvanized iron 
which is 3 in. less in length and width than 
the bottom. ‘This sheet rests on two wires 
fastened to the sides of the dryer. This 
prevents the direct heat from coming in 
contact with the product and serves as a 
radiator to spread the heat more evenly. 

‘The first tray is placed 3 in. above the 
radiator. The trays rest on the cleats 3 in. 
apart. A dryer of the given dimensions will 
hold 8 trays. The 
frame of the tray is 
made of 1-in. strips 
on which is tacked 
galvanized screen 
wire, which forms 
the bottom of the 
tray. The tray is 
by ey igi, iain 
it 3 in. less in depth 
than the dryer. The 
lowest tray when 
placed in the dryer 
is pushed back, leav- 
ing the 3-in. space 
in front. The next 
tray is placed even 
with the front, leav- 
ing a 3-in. space in 
the back. The other 
trays alternate in 
the same way. ‘This 
permits the current 
of heated air to pass 
around and over the 
trays. A ventilator 
opening, about 2 in. 
wide and 6 in. long, 
is left in the top of the dryer, through which 
the moist air may pass away. 

This principle of construction is followed 
so that currents of heated air will pass over 
the product as well as up through it, 
gathering the moisture and passing away. 
The movement of the current of air in- 
duces a more rapid and uniform drying. 
The upper trays can be shifted to the lower 
part of the dryer, and the lower trays to the 
upper part as drying proceeds. 

If fruits or vegetables are packed in 
tight containers immediately upon being 
dried thoroughly, they will remain just as 
brittle as they were when taken from ‘the 
dryer. If, however, they are not dried 
thoroughly, they will “sweat” and -soon 
mold. To prevent this the material should 
be examined within 24 hours after packing, 
and if it appears moist, dried further. 


‘a metal base 
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A Bracing for an Iron Pipe 
Fence Post 
‘HE illustration shows how a fence, 
the posts of which were ordinary iron 
pipe, was braced with a bent piece of the 
same sized pipe so as to stand a severe 


‘A curved post brace set in concrete to make 
a solid support for stretching wire tightly 


pull when the wire fencing was stretched 
on it. The brace and the posts were filled 
with cement, and the ring was inserted 
in it. The ring was shaped from a piece 
of heavy, flat wrought iron, which had 
enough shank to fit solidly into the pipe. 
The bases for the posts were built first 
and the remainder of the concrete work 
was left until later on, so that should any 
cracks develop along the edge of the post 
base they could be easily located and 
remedied.—JAMEs M. Kank. 


Attaching Linoleum to a 
Cement Floor 


GOOD cement for attaching linoleum 

to a cement floor may be made as 
follows: Manila gum 15 parts, brown rosin 
20 parts and thick turpentine 45 parts, all 
by weight. Pulverize the rosin and gum 
and heat until melted; then thin out with 
denatured alcohol, using 20 parts. 


Casing for Carrying Tube Cements 
Without Damage 


‘AVING trouble keeping the rubber 
cement tubes in the tool bag of my 

bicycle clean, I 
devised the 
tube-carrying 
case shown in 
the illustration. 
It consists of a 
brass tube about 
. longer than 
the cement tube and a little larger in 
diameter, with one end plugged and the 
other corked.—AxEL H. JoHNSON. 


Small brass case in- 
closing tube cement 
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A Silver-Plating Bath and How 
to Use It 


‘HE most important attribute for the 

amateur plater to cultivate is caution. 
He is working with some of the most 
deadly poisons known to chemistry. He 
should not inhale the fumes given off in 
mixing solutions and should not get these 
solutions on his hands or clothing. No 
vessel employed in plating should be used 
for any other purpose. 

‘The electric current for plating should 
be supplied by some form of steady 
current battery, giving low voltage and 
high amperage, such as the Edison primary, 
Bunsen, or Fuller cells. The cells of the 
battery’ should be connected in parallel. 
The current must not be above two volts. 
For the anode, purchase a sheet of pure 
silver from a jewelry supply house. The 
sheet surface should contain from 1 to 4 
sq. in. Such a plate 1/32 in. thick will 
cost from 75 to 90 cents. The position of 
the anode shauld be adjustable; so that 
more or less of its surface can be immersed, 
and so that it may be moved toward or 
away from the article being plated. 

A pair of heavy wires should be provided, 
long enough to reach across the top of the 
plating tank. When placed in position 
the wire carrying the anode is connected 
with the carbon of the battery, and the 
one carrying the article to be plated is 
connected with the zinc. Cut several 
lengths of No. 14 or No. 16 copper wire; 
bend into a hook at the top, to hang on the 
rod connected with the zinc, and long enough 
to reach to the bottom of the tank. These 
are called “slinging wires," being twisted 
around the work suspended in the solution. 

The next operation is to mix the solutions. 
Only pure chemicals should be used. Grad- 
uates, mixing vessels, evaporating dishes, 
mixing rods, etc., must be chemically clean. 
Use glass rods or tubing for stirring rods. 

The nitrate of silver bath is made by 
dissolving pure scrap silver in a 25 per cent 
nitric acid solution. After the solution has 
been evaporated, the resultant crystals are 
dissolved in two quarts of distilled water. 
In another vessel, mix 1 0z. of potassium 
cyanide crystals in water, and add this 
slowly to the silver nitrate solution. 
Enough of the two solutions have been 
mixed when a precipitate forms. The 
liquid should be poured carefully from 
the material in the bottom, which is silver 
cyanide. This precipitate should be thor- 
oughly washed in pure cold water. 
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Make up another solution of 1 oz. 
of the cyanide salts in a quart of pure 
water and pour enough of this over the 
washed precipitate to dissolve it, stirring 
well. When a clear, colorless liquid results, 
add more of the cyanide solution as there 
must be a slight excess of cyanide in the 
plating bath. Add enough water to give 
the desired quantity or strength. 

If pure silver nitrate can be obtained, 
it may be used instead of the metal solution. 
Pure nitrate will contain approximately 635, 
grains of the metal in each 1000 grains of 
the salt. 

‘A very good solution for ordinary work 
can be made by dissolving 1 oz. of pure 
silver nitrate in 40 oz. of water and pro- 
ceeding as above to throw down and wash 
the precipitate and redissolve it in the 
cyanides. By adding two quarts of water, 
it is ready for use. 


Preparing the Article to Be Plated 


Having prepared the apparatus and 
solutions, the preparation of the work 
to be plated is next in order. Plating will 
cover no defects, such as stains, scratches, 
etc., but is likely to make them more 
prominent. Every blemish should be re- 
moved with a file or emery paper and the 
surface polished. 

To remove corrosion from brass, copper, 
etc., soak the article in a solution made by 
adding—a little at a time with free stirring 
—3 oz. of sulphuric acid to 4 oz. of water, 
and when this has cooled, pour in 134 oz. 
of nitric acid. Be sure to add the sulphuric 
acid to the water a little at a time, allowing 
it to mix and cool before adding more, 
finally adding the nitric acid. Soak the 
work to be cleaned in this solution until all 
the corrosion is dissolved, or softened so 
that it may be removed with a stiff brush; 
then rinse thoroughly and polish. The 
time required to remove corrosion will vary 
from a few seconds to an hour or more. 

‘Those parts which are to have a polished 
appearance when finished must_be well 
polished before they are plated. This may 
be done in any way convenient. To use a 
polishing lathe or stand is the best method. 
Cloth disks, from 3 in. to 6 in, in diameter 
and 34 in. to 1 in. thick may be made, some 
of canvas or other heavy, hard clot and 
others of flannel or muslin for the finist 
touches. They should be used with 
powdered abrasives, using emery for the 
rougher operations and finishing with fine 
polishing powders and soft disks. If a 
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lathe is not at hand, use brushes, and cloths. 

When the work has been polished it 
should be washed thoroughly so that 
no traces of the polishing materials re- 
main. After polishing and washing, the 
articles should be attached to the slinging 
wires so that they need not be touched by 
the hands again. Soak the work a few 
moments in a hot solution made of a table- 
spoonful of potash in a pint of water. This 
is the potash “dip” and is to remove all 
traces of grease and dirt that may have 
been left. 

After being given the potash dip the work 
is laid on a board where a small stream 
of water may flow over it while it is 
brushed with a. stiff bristle brush, kept 
wet and occasionally dipped into pow- 
dered pumice stone. This will remove all 
the potash and grease and also give a 
slight grain to the surface of the plated 
article. 

After scouring, rinse the work well in 
running water and soak for a few seconds 
in a solution made by dissolving an ounce 
of potassium cyanide in a pint of water 
and hang at once in the plating bath. 
Have the anode in position and the battery 

nected before hanging the work; other- 
ise the cyanide in the bath will attack 
the metal and injure the bath. The article 
will become white in a moment and a plate 
of silver will be deposited in from ten to 
fifteen minutes. 


The Finishing Touches 


When plated heavily enough, the article 
should be taken from the bath, rinsed in 
boiling water and dropped into fine, warm 
sawdust to dry. Exposure of a freshly 
plated surface to the air and light while 
it is covered with a film of the plating solu- 
ill cause it to turn yellow. When 
the sawdust, it should be brushed 
and will appear a frosty white. 

The first finishing is scratch brushing. 
A small brush wheel of fine brass wire 
js held in a lathe or polishing stand, and 
kept wet with stale beer or oatmeal 
water. The plated surface is held against 
it. Without a machine a bristle brush may 
be used, if stiff enough. When all the 
chalky whiteness has disappeared and the 
metal shows an even, dull color, give it 
another rinsing in plenty of water and dry. 
It is now ready for buffing and polishing 
with soft materials, light pressure and fine 
polishing powders. 

If an extra heavy and durable plate 
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is desired, it is best to proceed as follows: 
Apply a ‘first plate and finish it. Then 
go over the operation again, dipping in 
the hot potash solution, rinsing, scouring, 
dipping again in the cyanide solution 
and replacing in the plating bath and 
then finishing and polishing a second time. 
This will give better results than if a very 
heavy plate were put on in one operation. 

Articles of different metals or alloy, 
will not plate at the same time. This 
will be noticed if there is a soldered joint 
in the work. Such joints must. receive 
treatment so the solder of the joint will 
take the plate as well as the rest of the 
surface. To plate on_a soldered joint, 
make an ounce or two of saturated solution 
of sulphate of copper and distilled water. 
Add one-tenth of its volume of sulphuric 
acid. After the work has received the final 
scouring and rinsing, and before dipping 
in the cyanide bath, take a piece of small, 
clean, iron wire, or a small brush made 
of iron wire, and dip it in the sulphate 
solution and draw along the joint. A 
film of copper will cover the solder instan- 
taneously and to this the silver will readily 
adhere. 

If the current is too heavy, the silver 
film deposited will lie loosely, with a 
hard dark appearance, and such a plate 
will not polish, This condition may be 
remedied by moving the articles farther 
from the anode and by raising the anode 
so that less of its surface is in the bath. 
Too high voltage with too little amperage 
will also cause a deposit of this kind. 
Articles being plated should be kept in 
gentle motion or moved frequently, as 
the solution has a tendency to settle, re- 
sulting in uneven plating. 

Too much cyanide in the plating bath 
will cause the anode plate to assume a 
white frosted appearance with rough edges. 
A deposit from such a bath cannot be 
polished readily. Too little cyanide will 
cause the anode plate to be covered with a 
dark deposit having a hard, clove-grained 
appearance, and the plating dirty 
and uneven. When either condition 
pears, it should be remedied by the addi 
tion of a small amount of silver solution, or 
of the cyanide solution, whichever is 
necessary. When a bath works properly 
and the anode remains clean and bright, the 
only material to be added is a little distilled 
water occasionally, to counteract evapora- 
tion. A plating bath will remain fresh for a 
long time if the evaporation is taken care of, 
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and the vessel protected from dust and 
strong light. 

All operations connected with the actual 
depositing of the plate and the first 
finishing should be conducted in dim 
light. A strong bright light will have a 
harmful effect on both the plating solution 
and the freshly deposited silver. 


A Simple Toy Motor Run with 
Dry Sand 


Te only materials needed in the con- 
struction of this sand motor are 2 
needles, 1 cork stopper, some cardboard and 
heavy paper, glue and a quantity of fine 
sand. 

The stopper should be a very large size. 
On both ends of the cork mark off with a 
pencil a 6-sided polygon. With a sharp 
knife cut the cork as shown in Fig. 1. 

Cut six pieces of cardboard for the 
blades of the sandwheel and glue them to 
the cork as shown in Fig. 2. _ Push a needle, 
eye first, into each end of the cork, as 
shown. 


Figa 
‘The sand falling from the cone drops on the 
edge of the uppermost blade of the wheel 


The framework of the motor shown in 
Fig. 3 is made from three pieces of card- 
bod. glued together. The sand wheel is 
mounted at the bottom of the frame by 
pushing the needles through the cardboard. 
From the top of the frame a paper horn, 
filled with sand, is suspended by a short 
piece of thread. The sand sifts down over 
the blades of the wheel through a hole in the 
end of the horn. A small cardboard box 
should be placed under the wheel to catch 
the sand as it drops from the blades. A 
small grooved pulley wheel may be attached 
to one needle end and used with a thread 
for a belt to turn a light toy machine. ‘The 
whee! can be fastened with a bit of wax. 
The sharp ends of the needles should be 
broken off —E. P. THoRNTON. 


OR the person always carrying a 
camera in the woods in search of 
pictures the wigwam illustrated will 

be of considerable interest, as the tripod of 

the camera equipment is used for the sup- 
port. The other necessary parts are four 
pieces of 2-in. material 24 in. thick, two 

23 in. long and two 28 in. long, three small 

blocks, three hinges, two pieces of 14-in. 

rope, each 9 ft, long and 4 yards of cloth 

34 in. wide. The four pieces are fastened 

together as shown at A, placing the hinges 

on the ends of the joining parts. One of 
the blocks is cut like a triangle and fastened 
at the back to one piece as shown. The 
other two blocks are cut rectangular and 
nailed to the inside surfaces on the ends of 
the pieces not joined with a hinge. Holes 
are bored in these blocks about 4 in. deep 
to admit the ends of the tripod legs. 
Holes 14 in. in diameter are bored through 
the pieces as at B, C, D and E. 


A loop about 5 in. in diameter is made of 
a scrap of cord or rope and placed over the 
top of the tripod after the feet are set in the 


holes bored in the blocks. Tie a knot in 
one end of one rope and run the opposite 
end through the hole B, up over the loop, 
down and through the hole C; draw up 
snugly and tie the end. Run the other 
rope through the holes D, E and the loop in 
the same manner, and tie knots in the ends. 

A stick with a notch in each end and 
about 16 in. long is placed in the tripod at F 
before the last rope is drawn in place. 
When this is complete the frame may be, 
picked up and carried without fear of its 
falling apart. 

The cover may be of burlap, canvas, 
duck, denim or muslin. It is made of two 
pieces, each 2 yards long. Sew them 
together as shown in the illustration. 


are sewed together in an L-shape, then wrapped around the tripod legs, 
form the wigwam top, with a front opening at the point where there is no base 
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This is placed over the tripod top, locating 
place G on the screw-plate of the tripod. 
The corner of the cloth H is fastened at D; 
then the cover is carried around the frame, 
folding where necessary. It is then trim- 
med on the lines J, J and K, The trim- 
ming should not be done until it is in 
position on the frame and pinned. After 
shaping it in this manner the pins will hold 
it so that the cover may be removed for 
sewing. When complete it can be dropped 
over the frame and fastened to the base 
pieces with thumb tacks. 


A Siphon Made Out of Gas Pipe 
and Fittings 

SIPHON is very frequently needed 

for many purposes about_a manu- 
facturing plant. The illustration shows 
how a very practical siphon can be con- 
structed from pipe fittings, and which will 
work very satisfactorily under 
almost any circumstances. A 
r-in. tee is used for the body, 
the vertical openings being 

respectively in- 
take and de- 
i 


is placed a 
to 1-in. re- 
ducing. bushing. 
A by 41 

nipple is 


threaded for 
A siphon made of about 3 in. of its 
Tength and 


started into the bushing. 

When a few threads have passed the 
inner side of the reducing bushing, a 14 i 
street el is caught on the end of the nipple 
and is of course turned on as the nipple 
enters the bush. As a result the nipple 
will be tight in the street el when the lower 
or nozzle end of it is at about the center 
of the tee. The hexagonal upper portion 
is cut from a }4 to 3g-in. reducing bushin 
leaving a nut, which is run up on the 
nipple before entering it; but jit is al ter- 
wards tightened against the 4 to I-in. 
reducing bush, affording a very practical 
lock for the nozzle. hen the steam is 
turned into the 4-in. connection, the de- 
vice will afford a very practical and satis- 
factory siphon for all common _ lifting 
purposes generally arising around the shop 
or plant. Even if the required fittings had 
to be purchased they would cost very 
little —F. W. BentLey. 
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Making a Miter Box for Cutting 
Trestle Legs 
B doing some odd jobs one day I found 
that it was necessary to have a trestle, 
and as there was none at hand I collected 


A piece of wood with gage sticks set in 
@ vise to cut the miter on trestle legs 


the material for making one. Then to cut 
the miters for the legs became a problem. 
I did not care to lay out each leg separately 
to cut the right miter. After making some 
calculations an emergency miter box was 
made as illustrated. It consisted of a 
piece A, of the same stock used for the 
legs, and three pieces B, C and D, nailed 
to the sides in such positions as to make 
the proper angle for the miter. A nail 
placed in the piece D, as shown, served 
as a stop.—James M. Kane. 


Replacing Tongue in a Fancy 
Brass Hook 


SET of four fancy brass snap hooks 
was given to me for repairs and on 
account of being unable to find a duplicate 
I replaced the 
broken hinged 
member with a 
piece of flat 
clock-spring as 
shown, It was 
soldered in 
place instead 
of being riv- 
eted. The 
original tight- 
ening spring was left in place to straighten 
the clock-spring. A portion of the flat 
spring was cut off to allow more freedom in 
opening—James M. Kane. 
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Why Some Foods Generate 
Deadly Poisons 


By R. H. SINCLAIR 


“HE combinations of food that most 
T people eat three times a day inflict 
nothing less than a crime against 
their health and are the direct cause of 
ninety per cent of all sickness.” 
This is the rather startling statement of 
ugene Christian, the famous New York 
‘ood Scientist whose wonderful system of 
corrective eating is receiving so much eager 
attention throughout the Nation at the 
present time. 
According 


to Eugene Christian we eat 
without any thought of the relation which 
one food has to another when eaten at the 
same time. The result is that often we com- 
bine two foods each of great value in itself 
but which when combined in the stomach 
literally explode, liberating toxins which are 
absorbed by the blood and form the root of 
nearly all sickness, the first indications of 
which are acidity, fermentation, gas, con- 
stipation, and many other sympathetic ills 
leading to most serious consequences. 

All of this, states Eugene Christian, can be 
avoided if we would only pay a little atten- 
tion to the selection of our daily menus 
instead of eating without any regard for the 
consequences. 

‘This does not mean that it is necessary to 
eat foods we don’t like; instead Christian 
prescribes meals which are twice as delicious 
as those to which we are accustomed. 

Not long ago I was fortunate enough to be 
present when Eugene Christian was relating 
some of his experiences with corrective eating 
to a group of men interested in dietetics, and 
I was literally amazed at what he accom- 
plished with food alone and without drugs or 
medicines of any kind. 

One case which sticks in my mind was that 
of a prominent woman in New York City. 
She had gone to him with stomach and 
intestinal fermentation and gas, auto-intoxi- 
caticn, mental depression and anaemia, 
vertigo, and threatened heart failure. She 
was very much overweight when she com- 
menced, but reduced her weight thirty-seven 


pounds during the treatment. He showed 
me a letter she had written him afterward, in 
which she said: 

“I am sure you will be gratified to hear 
that I continue to improve—it seems some- 
times that I must have been made over, and 
it is difficult to remember that less than eight 
months ago I was a feeble old woman de- 
pending upon daily doses of strychnia for 
what little strength I had. When I came 
under your treatment, I weighed one hun- 
dred and ninety-seven pounds, was hardly 
able to walk, and was subject to most serious 
heart attacks upon the slightest exertion. 
And I am now so well, so strong, that my 
family and friends maintain that it is a 
miracle which has restored me to strength 
and vigor of life—certainly in my case the 
cure is most remarkable because of my 
sixty-seven years.” 

Another was a well-known minister who 
had been out of his pulpit for twenty-two 
months, unable to preach or conduct the 
simplest service. He was about twenty-five 
pounds under-weight, anaemic, nervous, had 
superacidity, and could not assimilate his 
food; and his heart action was very irregular. 
He had gradually declined for two years 
although treated by one of New York's 
leading’ physicians. ‘Three months after he 
placed himself under Eugene Christian’s care 
he preached the first sermon he had been able 
to preach in nearly two years. ‘This was 
over three years ago. 

He has gained about twenty-five pounds in 
weight, and since has not missed a day 
from his arduous clerical work. He has 
steadily gained in strength and vitality, and 
is to-day healthy and athletic. 

Another case which interested me greatly 
was that of a bank cashier, confined to his 
desk for from seven to eight hours a day. 

When he frst consulted Eugene Christian 
he was very much run down in health, 
suffering from constipation and kidney 
trouble, and subject to almost constant and 
very severe headaches. 
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Only one month from the time he began to 
follow Eugene Christian's suggestions, his 
constipation was gone and the headaches had 
completely disappeared. These severe head- 
aches, which had made continuous brain 
work almost impossible, were gone because 
the cause—constipation—was gone. 

He pursued the treatment for three 
months with a gradual increase in weight, 
and at the end of that time practically ev 
one of his former symptoms having dis- 
appeared, hemrove.thathe was “dedling figs 
all the time.” 

In order to reach more people who are in 
need of Eugene Christian’s methods the 
Corrective Eating Society was founded to 
publi a series of 24 simple Lessons which he 

as prepared on Corrective Eating. These 
lessons are being sent as quickly as possible 
to all who request them for free examination. 
‘The lessons are not for sick people alone, but 
for all who wish to build up and maintain a 
reserve of bodily health and mental energy. 

‘They are written in simple language, and 
every point is explained so there is little 
chance for misunderstanding. Reasons are 
given for every recommendation, and every 
statement is based upon results’ secured in 
the author's many years’ experience. 

But the lessons do not merely tell you why 
you should eat correctly and what the results 
will be; they also give actual menus for 
breakfast, luncheon, and dinner, covering 
conditions of health and sickness from 
infancy to old age for all occupations, cli- 
mates, and seasons. They include Corrective 
Menus for stomach acidity, fermentation, 
constipation, and the host of diseases which 
follow when these “warnings” are neglected. 

Every one of these menus has been 
employed for its purpose of increasing 
efficiency or restoring health not once but 
many times—so that every element of 
experiment has been removed. And an 
interesting feature in these days of high cost 
is that following these menus will cost you 
less than your food costs now. 

Eugene Christian feels that every thinking 
man or woman—young or old—well or sick 
—should know the laws of Corrective Eat- 


Merely tear out and mail this form instead of writing a letter. 
of the official blank adopted by the Society and will 
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ing. For there is a great deal of truth in the 
old adage that “Most people dig their graves 
with their teeth.” Food is the fuel of the 
human system, and just as certain fuels will 
produce definite results when consumed in a 
furnace, so will the right foods produce the 
desired results when put into the human 
furnace. 

Yet not one person in a hundred has any 
knowledge of food as fuel. Some of the 
combinations which we eat every day are as 
inefficient and dangerous as soggy wood, wet 
leaves, mud, sawdust, and a little dynamite 
would be for a furnace. No wonder man is 
only 50 per cent efficient—no wonder the 
average life is only 43 years—no wonder 
diseases of the stomach, liver, and kidneys 
have increased 103 per cent within the past 
30 years! 

The “24 Little Lessons in Corrective Eat- 
ing” show how easy and simple it is to eat 
your way back to normal health and up toa 
new type of physical and mental power. The 
relation of health to material success is so 
close that the result of eating Nature's way, 
as explained in these booklets, is a form of 
personal efficiency which often puts men 

ead and shoulders above their brother- 
workers. For every one knows that the best 
ideas, plans, and methods are worked out 
when you are brimfpl of vitality—when you 
feel full of “ginger.” The better you feel— 
the better work you can do. 

If you would like to see the “24 Little 
Lessons in Corrective Eating,” simply write 
the Corrective Eating Society, Inc., Depart- 
ment 610, 443 Fourth Avenue, New York 
City, and they will mail you a set for 
examination, It is not necessary to enclose 
any money with your request. Merely 
write and ask them to send the lessons for 
five days’ free examination with the under- 
standing that at the end of that time you 
will either remit $3, the small fee asked, or 
return the lessons. You take no risk and if 
the more than 300 pages yield but one single 
suggestion that will bring greater health, you 
will get back many times the cost in personal 
benefit—yet hundreds write the Society that 
they find vital helpfulness on every page. 


CORRECTIVE EATING SOCIETY, Inc., Dept. 610, 443 Fourth Ave., New York City 


You may mail me the 24 Lessons in Corrective Eating for examination. 


5 days after 
I receive them, I will either send you $3 (full payment), or remail them to you. 


Address... . 
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ow I Raised My Earnings 
ftom ‘30 to'1000 a week 


The Story of a Young Man's 
Remarkable Rise, as Told by Himself 


week. With a wife and two children to 
pport it was a constant struggle to make 
both ends meet, We saved very little, and that 
only by sacrificing things we really needed. To- 
day my earnings average a thousand dollars week- 

My children go to 
purchased, for cash, 
I go hunting. fishing, motoring, 
traveling, whenever [care to, and I do less work 
than ever before 

What I have done, anyone can do—for I am 
only an average man, [have never gone to col- 
lege, my education is limited, and Iam not “bril- 
liant” by any means. I personally know at least 
a hundred men who are better business men than 
I, who are better educated, who are better in- 
formed on hundreds of subjects, and who have 
much better ideas than Lever had. Yet not one 
of them approaches my earnings. I mention this 
merely to show that earning capacity is not gov- 
cerned by the-extent of a man’s education and to 
convince my readers that there is only one reason 
for my success—a reason I will give herein. 

One day, a few years ago, I began to “take 
stock” of myself. I found that, like most other 
men, Lhad energy, ambition, determination. Yet 
in spite of these assets, for some reason or other I 
drifted along without getting anywhere. My lack 
of education bothered me, and I had thought se- 
riously of making further sacrifices in order to 
better equip myself to carn more. Then I read 
somewhere that but few millionaires ever went 
to college, Edison, Rockefeller, Hill, Schwab, 
Carnegie—not one of them had any more 
schooling than I had. 

One day something happened that woke me up 
to what was wrong with me. It was necessary for 
me to make a decision on a matter which was of 
no great consequence. I knew in my heart what 
was the right thing to do. but something held me 
back. I said one thing, then another; I decided 
one way, then another. I couldn’t for the life of 
me make the decision I knew was right. 


[ee years ago I was earning $30 per 


I lay awake most of that night thinking about 
the matter—not because it was of any great im- 
portance in itself, but because I was beginning to 
discover myself. Along towards dawn L resolved 
to try an experiment. I decided to cultivate my 
will power, believing that if I did this I would not 
hesitate about making decisions—that. when I 
had an idea I would have sufficient confidence in 
myself to put it “over"—that I would not bo 
“afraid” of myself or of things or of others. I felt 
that if could smash my ideas across I would soon 
make my presence felt. I knew that heretofore I 
had always begged for success—had always stood, 
hat in hand, depending on others to “give” me 
the things I desired. In short, I was controlled 
by the will of others. Henceforth, I determined 
to have a strong will of my own—to demand and 
command what I wanted. 

But how shall I begin? What shall I do first? 
It was easy enough for me to determine to do 
things—I had “determined” many times before. 
But this was a question of will power, and I made 
up my mind that the first step was to muster up 
enough of my own will power to stick to and 
determination, 
ith this new purpose in mind I applied my- 
self to finding out something more about will 
power. I was sure that other men must have 
studied the subject, and the results of their ex- 
perience would doubtless be of great value to me 
in understanding the workings of my own will. 
So, with a directness of purpose that I had scarce- 
ly known before, I began my search, 

The results at first were discouraging. While a 
good deal had been written about the memory 
and other faculties of the brain, I could find noth- 
ing that offered any help to me in acquiring the 
new power that I had hoped might be possible. 

But a little later in my investigation I encoun- 
tered the works of Prof. Frank Channing Haddock. 
‘To my amazement and delight I discovered that 
this eminent scientist. whose name ranks with 
James, Bergson and Royce, had just completed 

(Continued on nert page) 
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the most thorough and constructive study of will 
power ever made. I was astonished to read his 
statement, “The will is just as susceptible of de- 
velopment as the muscles of the body!” M. 
question was answered! Eagerly I read further— 
how Dr. Haddock had devoted twenty years to 
this study—how he has so completely mastered it 
that he was actually able to set down the very ex- 
8 by which anyone could develop the will, 
making it a bigger, stronger force each day, 
simply through an easy, progressive course of 
Trai 


It is almost needless to say that I at once began 
to practice the exercises formulated by Dr. Had- 
dock. And I need not recount the extraordinary 
results that I obtained almost from the first day. 
Thave already indieated the success that my de- 
veloped power of will has made for m 

But it may be thought that my ease is excep- 
tional. Let me again assure you that I am but an 
average man, with no super-developed powers, 
save that of my will. And to further prove my 
contention, let me cite one or two instances I have 
since come across, which seem to show conclusive 
ly that an indomitable will ean be developed by 
anyone. 

‘One case that comes to my mind is that of a 
young man who worked in a big factory. He was 
bright and willing, but seemed to get nowhere. 
Finally he took up the study of will training, at 
the suggestion of Mr. W. M. Taylor, the famous 
efficiency expert, and in less than a year his 
salary was increased 800%. ‘Then there is the 
case of C.D. Van Vechten, General Agent of the 
Northwestern Life Insurance Company, Cedar 
Rapids, Iowa. Just a short time after receiving 
the methods in will development suggested by 
Prof. Haddock, he felt that they would be worth 
from $3,000 to $30,000 to him. 

Another man, Mr. H. D. Ferguson, residing in 
Hot Springs, Ark., increased his earnings from 
#40 a week to 800 a week in a remarkably short 
space of time after he began the study of will 
training. ‘These are but a few—there are many 
other equally amazing examples which I person- 
ally know about. And aside from the financial 
gain, this training has enabled thousands to over- 
come drink and other vices almost overnight— 
has helped overcome sickness and nervousness, 
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has transformed unhappy, envious, discontented 
people into dominating personalities filled with 
the joy of living. 

Prof. Haddock’s lessons, rules and exercises in 
will training have recently been compiled and 
published in book form by the Pelton Publishing 
Co., of Meriden, Conn. Mr. Pelton has author- 
ized me to say that any reader who cares to ex- 
amine the book may do so without sending any 
money in advance. In other words, if after a 
week's reading you do not feel that this book 
worth 83, the sum asked, return it and you will 
‘owe nothing. When you receive your copy for 
examination I suggest that you first read the 
articles on: the law of great thinking; how to 
develop analytical power; how to perfectly con- 
centrate on any subject; how to guard against 
errors in thought; how to drive from the mind 
unwelcome thoughts; how to develop fearless- 
ness; how to use the mind in sickness; how to 
acquire a dominating personality 

Some few doubters will scoff at the idea of will 
power being the fountainhead of wealth, position 
and everything we are striving for, and some may 
say that no mere book can teach the development 
of the will, But the great mass of intelligent men 
and women will at least investigate for themselves 
by sending for the book at the publisher's risk. I 
am sure that any book that has done for me—and 
for thousands of others—what “Power of Will” 
has done—is well worth investigating. It is inter- 
esting to note that among the 200,000 owners who 
have read, used and praised “Power of Will,” 
are such prominent men as Supreme Court Justice 
Wu Ting Fang, Ex-U. 8. Chinese Am- 
i MeKelvie of Nebraska; 
ral Britt; General 
f Wells-Fargo Express Co.; 
E, St. Elmo Lewis; Governor Arthur Capper of 
Kansas, and thousands of others. 

As a first step inawill training, I would sug- 
gest immediate action in this matter before 
you. It is not even necessary to write a letter. 
Use the form below, if you prefer, addressing 
it to the Pelton Publishing Company, 14-8, 
Wilcox Block, Meriden, Conn., and the book 
will come by return mail. This one act may 
mean the tuning point of your life, as it has 
meant to me and to so many others. 


Postmaster-Ger 
Lanager Christeson, 


PELTON PUBLISHING COMPANY, 14-S Wilcox Block, Meriden, Conn. 


Twill e 
book in 5 days. 


Name .. 


Address .. . 


mine a copy of “Power of Will” at your risk. 


I agree to remit $3 or remail the 
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In Solid Gold +« 


for men brings the Elgin Company into the lime 

light as designers of complete watches. 

For fifty years this great organization has designed 
and built watch movements of world famous excel- 
lence. Nowtis designing both movement and case 
as a complete unit, under the sweeping Elgin 
Kec » guarantee. 
your ‘oweicr competes The Streamline is a man’s watch, dressed in a 
SolidGoldcase andindividuat style that will last—pertect balance, perfect hare 


presentation box. Themove- 
Freestone mee, mony of case and movement. : 
‘Wheeler model, with 17 Jew- The design is notable for its smoothly flowing 


Tae ne odin ect lines. The ‘close up”! view at the left shows how 
Gola Filed, compicte at $35 the bow flows into the pendant, and the pendant 
emacs 4 into the curve of the case. The clear, spacious 
dial is equally distinctive. 

Your Jeweler will take pride in showing you thi 
new $50 Streamline and the $25 Streamline previ: 
ously announced, also Elgin Bracelet Watches for 
women. Illustrated folders on request. 


ELGIN NATIONAL WATCH CO.,ELGIN, U.S.A. 


Designers and Producers 
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Make this Chart your guide 


Look for it on your dealer’s wall 


OUR oil runs low. You 
stop for a fresh supply. 
You now come to avital 
question. What oil will the deal- 
er pour into your oil-reservoir? 
Will it be just “oil’—or will 
it be the correct lubricant for 
your engine? 

Among thousands of dealers 
this is what happens: 

The dealer recognizes the 
make of your car—and the year’s 
e runs his finger down 
theVacuumOilCompany’sChart 
(shown above in miniature) until 
he finds your car's make and 
model. Then he supplies you 
with the grade of Gargoyle Mo- 
biloils specified for your car by 
the Chart. This oil will effect- 
ively seal your piston rings against 
power-waste, gasoline- waste 
and oil-waste. 


Why are thousands of dealers 
placingsuchrelianceinthisChart? 


Experience has taught them 
that something like 50% of all 
engine troubles are due to incor- 
rect lubrication, 

‘They realize that scientific lubrication 
isa problem for specialists, Since the dealer 
has neither time nor equipment for study- 
ing this intricate subject he draws on the 
experience of a recognized authority. 

‘That is why you find on his walls the 
large Chart of Recommendations, issued by 
the Vacuum Oil Company. 

If you inquire about the Chart you will 
find this: 

The Vacuum Oil Company for 50 years 
have specialized in scientific lubrication. 
“Today their world-wide leadership in lubri- 
cation matters is unquestioned in scientific 
circles. 

For years their Chart of Recommenda- 
tions has been recognized as the scientific 
guide to correct automobile lubrication. 

In keeping this Chart up to date, each 
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sy: Correct Ai obile Lub: 
new model of every automobile is carefully analyzed. cone sfeseteae 


This work involves lengthy and painstaking engi- 
neering study by the Vacuum Oil Company's Board 
of Engineers. The recommendations of this Chart 
are proven correct by repeated practical tests. 

But nothing has given dealers such faith in this 
Chart as their experience with the oils themselves. 
For no one knows better than the dealer how diffi- 
cult it is to secure efficient lubrication—and how 
much efficient lubrication means. 


Write for new 56-page booklet containing com- 
plete discussion of your lubrication problems, list of 
troubles with remedies and complete Chars of 
Recommendations for Automobiles, Motorcycles, 
Tractors and Motor-boat Engines. 


Mobiloils 


A grade for each type of motor 


‘The four grades cf Gargoyle Mobiloils for 
picline motor lubrication, purified to remore 
free carbon, are: 


Gargoyle Mobiloil 
Gargoyle Mobiloil “B’ 
Gargoyle Mobilol “E’ 
Gargoyle Mobiloil “Arctic” 
Electric Vehicles — For motor bea! 
sncloged chain one Gargoyle Mobil 


open chains and differential 
iC," the year “round. 


rying Gargoyle Mobiloils from your 
dealer, Wie tafec to purchoce in original peck 
ages. ‘Look for the red Gargoyle on the con- 
tainer. If your dealer has not the grade specified 
for your car, hecan easily secure it for you. 


VACUUM OIL COMPANY 
Rochester, N. Y. U.S. A. 


Specialists ip the manufacture of high-srade lubricants 
story elas of machinery. Obicinable svervohere te the world. 


Detroit 


a 


Sie 


roof ef tn pot Fo} 


Domestic Boston 
Branches: New York 


40 
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We show you 
what toasting 
does for 


robably seen 
yen “demon- 
we 
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Courier of 


Our troops are now on the firing 
line in France. While at home every 
instrumentality of our government 
and private industry is being urged 
at top speed to insure victory. The 
telephone is in universal demand as 
courier, bringing to the front men 
and the materials of war. 


From the farms the telephone 
courier brings foodstuffs; from the 
mines the telephone courier calls forth 
metals; from the factories this courier 
gathers manufactured products. The 
telephone courier leads troop and 
supply trains to the front; summons 
fighting flotillas and transports; and, 


One Policy 


Soldier and Civilian 


in fact, leads practically every contrib- 
uting unit of supply to the firing line. 

At such a time, when the govern- 
ment is straining at its task and every 
industry is loyally contributing its 
energy, this national courier is con- 
stantly being used to call up the 
reserves. It is at the base of every 
contributing activity. 

The right of way must be given to 
the military for the direction of troops 
and to the government for the mar- 
shaling’of Gudless supplies, ‘Todo 
this, and. slso make the telephone 
ancve “ll collier heads, hotlispatiotic 
and private, all must economize. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 
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1sy11 DU PONT AMERICAN INDUSTRIESIIy 


SOMONE Z OOP UEN DOR DTEE DORE ERD ESE 


Uncle Sam Knows The Real Answer: 


> NOT ENOUGH! 


How Many Hides . 
Save Leather for Soldiers 


Has ACow? 
To make America’s hide supply go 


possible, hides are being split into five or 1 
sheets; but, even this saving scheme fails to meet the re- 

ements for soldiers’ shoes, harness, equipment, shi 
upholstery, factory needs, etc., chiefly because too ‘mucl 

hide leather is used by the public in places where high grade 
leather substitutes wil serv ell or better. 
For instance, the leather upholstery of one average size auto- 
mobile would make twenty pairs of soldiers’ shoes. For years 
America’s largest producers of automobiles have successfully 
used Motor Quality Fabrikoid for upholstering their cars. 
Thousands of owners never even knew their cars were not uy 
holatered in leather, because Fabrikoid looks and feels just like 
the finest leather and actually wears better than the coated 
split leather most used for upholstery of automobiles not covered 
with Fabrikoid. 

Again, the furniture you buy with leather upholstery is probably 
ef covered with split leather that will not give service equal to 


Pr Ha Cuahions 
1 aac 


spetrteeeccetass a 
aiontnatFeseoeering tm ony punted pe of 
= ot paper 


‘of ‘enilve leather should now yield to 
is preference for satisfactory substitutes that wil divert this leather to more 


cs the standard tor book binding In the Government Prin 
been Fons Pubes raat 


‘Specifications for the new Xerchant Marine cal 
quality Pabetena” 


‘What Uncie Sam has found by experiense and tests good enough for the Govern= 
meat's aeeere requiremcnia should be fond enough fer every loyal American, 


Mow You CAN HELP 


It you rem manutactarer using ably part or al of your requirements 
pr teint it Some era ot Fanptnud” White matfeaee for every Tener, 
{he lifustrations herewith ‘ange ot wilt 

fe'you ne iether ia your home for 
toatead 

Wives baying an automobile. boat or pie of furntare prefer Fabrikotd upholstery 
Help \the masatacturee conserve Mather 0 patrons these wu "se od Yate 


Siauutuetursrs' write, ua Sort requirements, and let ‘ur cooperate, with you, 
Americans everywhere! write tor samp act 
ariice you want eh? we Fabribeld and of the yard 


DU PONT FABRIKOID COMPANY 


Wilmington Delaware 
World's Lareest Monalaciarers of Leather Sabstetes 
Futiee at NEWDURGH, NY. ELIABETH,N.. FAIRFIELD, CONN TORONTO, ONT. 
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CHASE 
Plush 


Motor Car 
Rebes 


Made by Sanford Mills 


Of wonderful, fast colors, 
they will outwear—many 
times over—oth« 
fabricrobes, S. 

to your merchant. 


L-C-CHASE & CO- 
Newyork BOSTON cyicaco 


Leaders in Manufactaring since 1847 
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ItIs EASY forYou toOwn aBeautiful 


Giandither Clock 
“. LikeThis 


Now Within Easy Reach of to your handicra 
Anybody Who Wants One u's. you will ji proud of it 


and agree that had you paid $100.00 oF 
As a matter of fact it is so easy and More, you could not have purchased 
20 amazingly low in cost that you will ope more. beautiful of one ‘that you 
surely welcome this long looked-for Would cherish half so dearly. 
get one. 5 
complete withouta Putting It Together Is As 


difather’s Clock and many Simple As A.B.C. 


‘around it 
as it passes from one generation down to - chisel, oF plane are mi 
the next. It is more than a faithful jous parts come to you t 

keeper of time; more than a piece of fur- with absolute accuracy. You po 


iy 
istake, because you 


forth the 


Not a sat 


niture of exquisite beauty—it is a senti- cannot make 
mental possession which you will cannot put in any other 
treasure with more and more affection than in the place it belongs, "To furthe 
with the passing of time, simplify the assembling of these Grand 


flocks, ‘we provide you -de- 
At a Cost of tailed printed instructions. and. biue 
prints, which take you along step by 


Only $25 Ne cate The 


You San a =a sell To 7 
Gok Public Direct 
Assembling ply bey Yourself king ene | Grandfather's 


Without absolutely the first knowl- selling them to the public direct with- 
edge of cabinet making, or any instinct out the expen: 
for construction of anything whatever, by doing the 
and with but a few simple tools, you 

am quickly assemble it in. very ‘short 
order. Ai n it is all finished and 
standing in your hall as a monument in stores. 


Write for a Copy of This Free Cata'og 


Write us today for our interesting catalog on Clocks and 
Chimes, It illustrates all the most popular and most. beautiful 
styles of Grandfather's Clocks and contains a wealth of ine 
formation on the subject. Write for this book “THE 
TINKER,” today. —I¢'s free. 


A Big Money-Making Opportunity for You 


Hundreds of our customers have devoted their spare 
time to assembling these Grandfather's Clocks and selling 

them at a profit to their friends. Many are making $50 
to $100 a week, for the profit is large. You can easily 
‘get $50 for a clock that costs you only $25. 


AMERICAN CHIME CLOCK CO. 


1653 Ruffner Street 
PHILADELPHIA, PA. 
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‘Your boy’s summer vacation is pretty 
nearly over now. Don’t let him miss @ 
tingle day of real sport. 

Remember the fun you used to get 
out of your Winchester on those early 
fall days, just before school opened. 

‘boy's turn now. | Gi wi 
fact i ne 
Rave's Winchesior of 
joy of trigger-magic. 


sooner he correct use of 
fin, "the betters" Remeber that ii yt an ime 
Exfdiyran 1 DCLRC KS should know kow to ewta™ 
Let your boy earn a Winchester Medal 
Ts, encourage marksmanship and the correct 
handling. of m rifle amo sels of 
Aiveret we, are awardiog Codd Phong 
Binted “Medals Tor akill with the Winchester 
DPrealiber sl 
“Thee Medals are awarded by the Winchester 
ni Fate Corp a honorary clu with mam: 
gmone 4 and girls all-over 
‘There arena dues and no mili- 


Pe Le 


Takedown 


“Oh, J-I-M-M-Y, come on over, 


we're goin’ 


leas ‘priced, lightweight gm 


WIN CHEST. ER 


oan 99:99 
shootin’! 
zope by Wink ie. Lt him hare 


the beaetie will bring to him 
on this Winchster competion which will 


traditions tm gun mating. For over hall 
fity, Winchester fas teen the standard 
‘The Winches 


beat 
times for accuracy a 
cscees lends forcercogehe 
The 


ish that, with proper care, will lst» Wetime 
"The sanie care that is taken with Winchester 
na ie taken with. Winchester. ammunition. 
‘two are made for each other. 
Let the boy have it now 
Don’t dela ing your boy the 
Senet ic vices here is 


Joshootine. 


canon Se il i ie 


on the Proper en of 
‘ot supply you, write 


WINCHESTER REPEATING ARMS CO. 
Dept. 87 New Haven, Conn. 


World Standard Guns and Ammunition 
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BOYS AND GIRLS 


Winchester Medale fer 
skill with the Rifle 


“The Gold Plated Sharp 
snocter Medal own 
‘any boy ie et under 18 
‘ito mater tie Arwt cradle 
Srrewith, a" Winehester 
"rise and Winchester 
uit 

he Silver Plated 
watarkeman ‘hredal gee 
to the "boy ot int whe 
fakes the’ second erade 
‘Go to your deater tox 
a nel a ot 
Yoo 
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Get the Bicycle Bug! 


FREE—the beautiful green gold 
stick-pin shown here! It costs you 


nothing. Fill out the coupon below. 


IHESE are the days when 

bicycle riding is a_ real 

pleasure, and you'll find that 
a spin on the foal is a double 
pleasure if your bike is equipped 
with United States Tires—the 
GOOD tires. 


Twelve different types from 
which to choose the one that 
fits your needs. 


Get the Bicycle Bug! Fill 
out the coupon NOW. 


UNITED STATES TIRE COMPANY 


1793 Broadway, New York 


| nee Fill Out Tear Out —mmmms Mail Today —| 


UNITED STATES TIRE COMPANY, 1790-C Broadway, New York. 


GENTLEMEN:—Please tell me how to get one of your beautiful green-gold bicycle 
bugs free. I 
Full Name. 
Address 


Name of Nearest Bicycle Dealer 


Address of Dealer 
<a ee al 
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Boys! Get This Big Wilson 
Sporting Goods Catalog 


‘The winner in any contest owes his success the idea ae they must help your 
almost as much to his equipment as to his own are Wilson from the time the raw materials 
ability, Following this principle, Wilson Goods ‘Packing plant 
have been carefully designed by well-known they are finished in Wilson factori 

experts, 


sportsmen and sihleles of long experience with 


pes Raa pepe tet 
etre 


= 


£00. ‘Ave., Chicaro 
tess fad Riee seed me your fne pe ER aero 


ied Sto or wen thatarectecked. 


is | j mas. Ef aca 12 


34 askecnlh (PY Ba Midyear Far eran 
et $e es te Wie ml 
Address ~ 
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HERE'S joy in that boy's heart — for 

every boy loves his Ingersoll Radiolite 

Watch! And the other boys envy him— 
as they would you. 

You—and every other boy—need an Inger- 
soll Radiolite, It gets you to achool on time, 
and it brings you home-on time. You never 
miss that first tense minute of a ball game. 
You catch trains and boats. Oh, it’s real to 
have one ef these men’s watches 

And Ingersoll Radiolites tell time ia the 
dark, No matter how black the night or the 
room, they always show the time clearly. Look 
at the day-and-night photograph of the Inger- 
soll Waterbury Radiolite Model. Real radium 


in the Radiolite hands and figures makes them 
glow cs long cs you have the watch. 


I's just this radium that makes them photo 
graph in the dark. Take your Radiolite into 
a pitch black room and lay a photographic 
plate over it for 20 minutes. When it's de~ 
veloped you will have the same picture you 
see here. 


Ask Dad to get you one of these wonder 


watches. Gé to your dealer, and ask him fo 
24-hour trial coupon. He'll return Da 
money if you don't agree that this is the 
greatest watch you ever saw. Take the coupon 
to your dealer now. 


ROBT. H. INGERSOLL & BRO. 
New York Boston Chicago San Francisco Montreal 
Ingersoll Radiolite Watches, $2.25 to $4.25. Other models, $1.35 to $6.00 


foo ember dart room Fagen roe ff 


157 Say end re ae and woh 


ireaser, Sor dow and Maht. 
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Look for the = 
Name of the Poowder 


NY sportsman who gives the matter a moment's 
thought will agree that the powder contained in 
the shotgun shells he uses is a factor of prime 

importance to him when shooting either in the field or 

at the traps. Infallible and “E.C. 

This being so it is a matter of ordinary prudence when <a be obtained in 


ry a e followin 
buying loaded shotgun shells to specify that ak of a follevies, 
with a powder with which you are famil makes of shotgun 


upon which you can depend under all circumstances, “Pelle 

" . PETERS: 
‘You get such a powder when you specify either Infal- goainetan 
lible or “E.C.””—the two Hercules Smokeless Shotgun iessite 
Powders. SELBY 
Undoubtedly the name of your favorite make of shell Us. 
is given in the list at the right. You can obtain either WESTERN 
cf these Hercules Powders in that shell by ashing your WINCHESTER 


dealr for it. 
On the top wad cf every shell, and on the cover of the 
box in which the shells are sold, is printed the name of 
the powder with which the shell is loaded. Look for 
thi.name when buying. See that ii either Tnfalible 
or M eled 


These powders are of high quality and uniform quality. 


‘They give light recoil, even patterns, and high velocity. 
Write for a free booklet which describes them fully. 


HERCULES POWDER, CO. 


1041 Market Street 


Wilmington Delaware 
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Gillette U. S.Service Set 


_ It Fits the Kit 
‘ky OF the Pocket 


how the Great War devel- 
‘oped the most compact and efficient 
shaving outfit in the world. 


From the sta, all the Allied Armies called for 
lean in by thocannde. hen by ned 
gh Socsanda All wore of ents — leather, metal 


they stood 
racket, Suggestions came from every front. 
Ayearagoourownboys 
yrere calledtothe Mexican 
Bor 


Fatting math? Sais manna othe 
0 in the soldier's Kit or 


went to. work on a Serv 
ice Motil ed all 

ona, all the i 
Seloped them, When UncleSa 
Jomped into’ the Big War the 
aioe was reody ts do 


omg thn combo 

i or slips into 
Rickel-plated Cillette Safety Racor, Blades 
tnd ‘Blade Box, {ndenructibie Trench 
Mirror inside the lid. 


‘nahi 
itiakes upthelestroom, Vou ourhtto 
in khaki ought to have one. 

If you're a friend of his giveitto hi 
FE ep Mont site he 
Eee behind. ‘This opel wil amy with 
Hones. Nothing to carry but the corppect 
linie ease, and new Blades can be hed says 
wherein France, Es 


jette Safety Razor C 
Desens Manes 
Gillette Safety Razor Company 
of Canada, Ltd. 
73St. Alexander Street, Montreal 


If be has already gone, 
Man‘a “Gillette O'S Sarvs 
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PRICE 
230up 
Parker 
Clip, 50 
ena 


KEEP YOUR CAR ‘YOUNG 
PAINT IT YOURSELF WITH 


to 
MUTO. . 
FINISHES 
A coat or two of Effecto will do 
the trick, without the loss of your 


car for more than one or two days. 
lish, but a durable, 


n beautiful colors. 
Sold by paint, hardware and auto acces- 
sory dealers. ‘Send for Color Card. Pratt 
& Lambert-Ine., 155 Tonawanda Street, 
Buffalo, N.Y.” In’ Canada, 101 Court- 
wright Street, Bridgeburg, Ontario. 

MAUVE BY THE MAKERS OF 


PRATT & LAMBERT VARNISHES 
Dl) 


Beery &)) Z : 


away treat i , 


3-in-One 
Oil the action parts of automatic tools. Wipe all 
tools and their wooden handles with a soft cloth 
moistened with hen you'll find your 
tools in perfect working condition the next time you 
use them. This is a small thing to do, but every 
tool user will find it produces great big results. 


Gleans and polishes the wooden handles. Tr 
$in-One is ald at all storemin 35¢ Handy OM Cans 


Generous sample. of Of ana 


FREE 
Detionary of Unes—both fre for th 


Three-in-One Oil Co. 


16SKCT. Broadway New York 
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3 crereareeeecececcecceccecceccee: 


The Inspiration of a Woman’s 
NeedsProduced thisNew 
@ =) | Kind of a Sewing 


ja: 


when you travel 


The ordinary foot-power 
sewing machine is aclumsy 
affair. You cannot easily 
move it around, so you must 
bring your work to it. It is 
no ornament and takes up 
a lot of room. The woman 
who uses it pays dearly ina 
tired body and tired nerves, 


ERR RRERECEECCOCERCCCORECECRCCERRRCECEC! 


ccecas 


[RRECCCCRCECCERECOS 


Portable Sewing Machine 


‘The heavy unnecessary parts of the old-fashioned machine are elim- 
inated. With motor complete is no larger than a typewriter, yet it has all 
the attachments and will do the work of any sewing machine. 4 
‘The speed is controlled by a touch of your foot and youcanrunthe ~ 
machine for five hours on one and a half cents’ worth of electricity. 

‘With a Western Electric 2-way Plug you can operate both the | /~ 
machine anda lamp from a single socketat the sametime. 


If your lighting compan: WESTERN 
Oralectrialdeslercennot Costs 35 ya ELECTRIC 
show you this new kind Only 7 DOMPANY 
‘of sewing machine, write ‘ne. 


to the nearest office for ($37 West of the 
Booklet No. 516-AT . i 


WESTERN ELECTRIC 


I< 
PepSprssspeseessssssspessitEserePtrE Ey 
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$7.50 is the price of a 


set of 12 
AMERICAN HAMMERED 
PISTON RINGS 


Install a set of these rings in your 
Ford Car and these are the results we 
guarantee :— 

10% to 30% more power 
250% to 50% more mileage from gasoline 

1% to 750% less oil consumption 
No more carbon or spark plug trouble and 
no more smoking. 


If within one year after installing a set of 
12 AMERICAN HAMMERED PISTON 
RINGS you are not satisfied with results, 
return rings to usand money will be refunded. 


We do not advise the use of Piston Rings 
made of more than one piece. If you want 
to know why, write us. It will pay you to 
Te-equip your motor with AMERICAN 
HAMMERED PISTON RINGS no mat- 
ter what other piston rings you are using. 


Buy American Rings from your garage m 
or accessory dealer. If they can’t supply you 
send $7.50 in check, postal or express money 
order tous. Our rings are easy to install, 


We Want Agents and Dealers 


To enterprising men we will allot exclusive 
territory. The national reputation of AMER- 
ICAN HAMMERED PISTON RINGS 
makes them easy to sell. THey’KE A Neces- 
stry, Nor A Luxury. 

Instructive and Interesting Booklets, “Story 
of the Magic Ring” and “The Soul of the 
Motor,” sent on request. 


AMERICAN PISTON RING SALES CO. 
210 Halsey St. Newark, N.J. 


Used exclusively by 
Pherce- Arrow, Chalmers, 
Winton, Mercer, Stearns, 
Losier, International, 
White. Kelly Spring: 
field, ee 


$2500. to $7500. 
ANNUAL PROFITS 


ANDERSON 


STEAM 


VULCANIZER 


Men wanted everywhere to get into vulcan- 
izing business using the greatest vulcanizing 
machine on the market. Big demand—large 
profits. 25,000,000 tires sold in 1917—millions 
to be repaired. Act now—"cash in" on this 
new game. An casily handled side line— 


garages, auto and tire ager , Fepair shops, 
Py harness 

oe shops ean 

B clean 

: ) up" byin- 


stalling 
an Ande 
son Val 
canizer, 


The 
Anderson 
Vulcanizer 


wSlaz 


Uses Unlimited Pressure 


Air bags, as used on many machines, and cost- 
ing $2 to $5, take only 90 Ibs. 
unsatisfactory, and do not 
We use NO air bag pre 
conformation device takes TONS of pressure— 
it assures true vulcanization inside and out, 
at one operation. Anderson process forces 
rubber and cement at curing heat into the 
fabric—cooked in—m a perfect union. 
Work will not lump, blister or pull loose. 
Rim cuts repaired perfect! 
REPAIRS TIRES AND TUBES—Anderson 
outfit repairs every thing from 1}* bicycle tires 
to 37°x5}" auto tires, “Machine shipped com 
plete ready for use. PAYS OUT IN WEEK, 
$160 its daily capacity. Keep molds reason- 
ably busy; you'll clean up enough first week 
over all expenses to pay for machine and leave 
a handsome profit beside. 


State Organizers and District Sales Managers wanted 
actually the "best aeller"’ on the market. 


Anderson Steam Vulcanizer Co 


3 Industrial Building Indianapolis. Indian 
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A rusty or sticky cylinder re~ 
sponds quickly fo 


HOMOL, 


Get this sportsmen’s oil—excellent for 
guns, reels, traps and tools, and for every 
lise around the house. 


If your dealer can- 
not Si upely you with 
Homol, we will- 
send us his lr 
25 cents for a 5- 
ounce can—quick. 
WILLIAM PETERMAN 

Incorporated. " 
200 Fifth Avenue 
NEW YORK CITY 


War Aeroplanes 


that are perfect copes of real. wattamous airship: 
that rise from the ground by thelr o rand. 
S0'to 100 feet intheair. Tee easy | We furaish IDEAL 
‘Accurate Seale Drawings and Building and Flying To 
‘tructions which show how to construct a S-fo0t Model 
‘Aeroplane that willy. 


Send Today for These Drawings and Instructions 


Cari Mita Trac Wiha 
Ente 2OC ee hee 
Tanke Moonee” Silrw, Gael Peo Racer 


croplane Construction Outfits. conve 
vind mira Ge ced Te bl hee Meroe or ed 
Bria ing Googe and Department Sates. Ask 
Your deat or IDEAL Aeroplane Consraction Onis. They 
take butislng easy? 


Send 5c For This 
Aeroplane Catalogue |= 


This light 
weight 
Grinnell 
coltskin 
glove is ideal 
for automobiling, 
hunting, fishing, 
rowing and all 
outdoor sports. 

It is soft and pliable, sturdy 
and stylish. 

Washable in soap and water 
or gasoline. Dries out like 
new. Sliding tape fastener 
gives snug fit at wrist. 

There are over 600 styles of 
Grinnell Gloves, for dress, motor- 
ing, work and every other purpose. 


We maintain the famous 
Grinnell ality, d despite 
the worl le leather 
shortage. J “insist on gen- 
uine 


Style Book Write tic Ask 
REE yourdealerto show you 

the “4400-B’? outdoor 

glove. If he hasn’t it, send us his 
name and size of glove you wear, and 
we will send you a pair on approval— 


charges prepaid. Morrison-Ricker 
Mfg. Co., 142 Broad Street, 
Grinnell, lowa. 


| Grinnell 


Gloves 


Best for Every Purpose 
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How War-Rushed 
Producers Speed 
Up Machines 


Accurate count is taken of each 
machine's output. Every means is 
taken to increase this count. Me- 
chanical improvements, more scien 
tific operation—every efficiency-gain 
shows in the figures. Thus accurate 
guidance is had in experimenting. 


COUNTERS 


tell the number of reciprocating movements 
or revolutions, registering the production of 
practically any machine. Whether you 
develop machinery or operate it for profit, 
you can work more successfully with Veeder 
Counters to guide you. 

The above-shown SET- 
BACK REVOLUTION 
COUNTER registers one 
for each complete turn of 
a shaft. Quickly set back 
to zero by turing boob 

2, wit 

fiquresnbeds . $8.00 
‘The ROTARY RATCH- 
ET COUNTER shown at 
left registers reciprocat- 
ing movements. When 
lever is moved through an angle of from 40 to 
60 degrees, the counter registers one. A com- 
plete revolution registers ten A most adapt- 


le counter tor special conditions 
Oh ieee Paes PLO 
We'ee an instructive booklet showing counters 
for all purposes. Would you like @ copy? 


THE VEEDER MFG.CO. 


(les SARGEANT ST., HARTFORD, CONN, 


Each Memo Separate 
tear out when attended to 


ROBINSON REMINDER 


¥ eun app= 
rently seo thru eloth or wood, See Domes in the 
Body, makes the fteal look tranapurent. A optical 
Ailusion, BY mail 10 ete, thres for 25 cts. Postpaid 
‘Arde Co. Box 2\2 Stamford Conn. 


GRAFLEX—KODAKS 


CENTRAL CAMERA CO, 
124, Wabash Aven Dept: 1-7, Chilenas 


Testthis 
Yourself 


Seals punctures insti Stops slow leak 
Reduces blowouts to imum. Preser 
tubes. < 

Not a filler. 5 years success, 
‘These are absolute facts, We guarantee them. 
Booklet gives details and proof. Write today for 
Chemist's, Tire Mir’s and Car Owner's reports. 
You till be continced. 


ALCEMO MFG. CO., 6 BridgeSt., NEWARK, N. J. 
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The Haywood Tire 
Repair Shop of 
Paul R. Fredricks 


Wallingford, Conn. 


Now doing an aver- 
age business of 
$450 a week. 


YOU TOO CAN MAKE 
BIG MONEY. 


need immediate! 


ng $400 to § 
round profit” 

young man’s ra 
Tike 


men 


money 
with your 


coupon below or 
name’and addres 


Tire Repairing Revolutionized !! 
Motorists To Save Millions in Tire Expense. 


experience 
proven it, Its superi 
accepted by those who 


Tire Repair 
Plants 
hate of Are Big 
iow com he Money Makers 
for 
Make $3,000 a Year or Better! Ambitious Men. 
You Own Your Owe Basinen! Keep Your Own Profit ‘ 
Haywood equipment is sold outright. We teach Investigate. 


you Haywood Scientific Tire Kepairing in our Labora: 
ily equipped 


lly every tire injury. 


training ts thorough—-practical 


HAYWOOD TIRE & EQUIPMENT co. 


‘967 N. Capitol Avenue, Indianapolis, Ind. 


upgn-—your name and a 
How to start. He 
Haywood Service. ‘Weill sive i 
about costs aod profits, “Explain in detail our ¢ 
Operative Business Building Plans. Write today wit 
out fail.” Learn how you can start at once. 


Haywood Tire & Equipment Co. 


967 N. Capitol Ave., Indianapolis, Ind. 


' 

' 

! 

' 

"9 fll nartoulara of your Selenite Tire 
vice and details of Jour Co-aperative Busines 

ing’ Plane i 

1 

‘ 

t 


Name 


Address 
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To The Man Who Walks 


If you walk to your work or to your play; if you 
ride on street cars or elevated trains or if you are 
considering the purchase of a cheap automobile 


THIS MESSAGE IS FOR YOU 


. Ludlow Clayden which appeared in AvToMoBILE 
10 the interests of the automobile. 
ith cars that sell 


The following quotations are from an article by 
& Avroworive Ixbustaies, a publication devoted primaril 


eather the motor- gineering quality and workmanship 


for the use of two pe 


cycle and sidecar 
‘seated ca 


“For those who love speed it can only be 
cars costing well up into the thousands of 


“Its, rapid getaway and hill climbing 
tense “life” cause it to appeal to the sla 
Tikes to use a powerful roadster. 


‘—motoreycles now being made are comparable in en 


‘Thi 
is the thing to 
UTILITY is to be realized. 


The performan 
good motorcycles the EXCELSIOR is the BI 
in the mind of the prospective purchaser, 


its fi 
‘of man who 


foregoing, coming from an automobile paper, should convince the di 
uy if the utmost in COMFORT, ECONOMY, SPEE! 


records of the EXCELSIOR Motorcycle stand out as a final proof that of all 
and 


See an Excelsior Dealer to-day or write for our catalog 


EXCELSIOR MOTOR MFG. & SUPPLY CO. 


$2000.00 upward—the vhich will hold 


ment expense 


idecar is vastly more comfortable than the 
majority of full 'zed automobiles—more easily housed— 
less trouble to use for short distances than a car owing 
to ite small size and consequent ability to work its way 
thew trafic, 


jous that the motor- 
D, LONG LIFE and 


therefore, deserves the first consideration 


3709 Cortland St. 
CHICAGO 


CHALLENGE 
CLEANABLE COLLARS 


Insurance against soot. crack= 


ing, and or perspiration 
willing. ‘The appearance, fit 
and flexibility of your ‘linen’? 
collar—with noi starch_but 
water-proof stiffening. Ever 
white, Dull linen finish. 

30c each. Order a half doz 


en from your dealer or send 
direct. State your style and 
(half)size. Booklet on request. 


E. I. Du Pont de Nemours & Co. 
‘The Arlinaton Works 
725 Broadway New York 


Dodge High Building Costs 


Lewis Machine Cut Houses Solve the Problem 


‘our moder 
terial, time ‘or labor. 


Choice of 100 Designs —Houses, Cottages, Bungalows 


Select your Douse from our catalog and we will sip It complete 
SS'you Sth ull mseruetions, curate plant ant nqwctbentfone™=Ait 


eriaia are complete, even tardware, paint, uallaete.,are included. 


Our Modern Eficiency Method of Home Building 


‘Saves 40% of earpenter labor—Saves Ws 
Demme diaappoiktment. "We will allow Inapection of mater 
efore payment. "end 4e postage for catalog 
‘of de blans. pistes and peices, (Al. 

a Home Furnishing Catalog wa request) 


>, Lewis Manufacturing Company 
Dept. 1042, BAY CITY, MICH. 


ea Hones 
Se 
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isa oendienp in bcsinens; and in‘social' fo 


Very often in the hustle of modern life we do not notice that 

baldness is cr g is—but others d 
hich contribute to baldness, yet the 
real roots of t! e hard. 

Ton ray cater tro, Gancrat falling’ hate proprly grey le, 
clon of hat health fst wscertate erat 
you, that Calmcure aay TEE bealththeve germs met be destro sed ve studied 
is the scientific tne various causes of baltnea and cvelved the Eelon tically Correct 


method for insuring 
beautiful hair. a vacura METHOD OF 
OTHER WOMEN AND MEN TELL HAIR CULTURE 
eee eee cocit ure: ,_.We believe that in the Calvacura Method the hitherto unattainable 
MMR JOHN MALOUIN wiles; heen attained. “We stake our business fepatation om the fact that the Calva 
you to take ost word alone for it. We simply ask th 
Jet Us prove thee facts to Your own complete satisfaction. Halt health means 
setting back many years Of appearance of old age. There {0 
fe ald uy Bathe {Bood head of hair to make a man er woman look young. 
ik, waomn iat ‘THE TRIUMPH OF SCIENCE OVER BALDNESS 
na romnrabi bsk tht we wil sod os tgeter its snmp of Cavers 
UNION LABORATORY, 510 10th St., Binghamton, N. Y., U. S. A. 
IF YOU WISH HAIR HEALTH, USE THIS COUPON 
r--- Ss 


LIBERAL SAMPLE COUPON 


1 ane 
[ sean Noor Box 


pte 
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PAA 
ri N 


byexpreaacr toa 
jo obligation to buy. 


Bankable 
Money-Back 


FREE De Luxe 


Book of Diamonds 


ictures of 1918 
Jewelry. “All the 


SPECIAL 


‘Without expense or obligation to me please send. 
1918 DeLuxe Diamond Book. 
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The key to a keen and 
cheerful old age is vigor. 


ANHEUSER-BUS cy 


Liquid-Food-Tonic 


is a strengthening food-tonic. 
It does just those things that 
are of particular benefit to 
the old and weak—aids di- 
gestion and nourishes with- 
out over-burdening the sys- 
tem. Is there a birthday in 
your home whose celebration 
crowds the cake with can- 
dies? Malt-Nutrine should 
be taken at each meal and 
before retiring. 


(yam hey to the situation 


Ait Drugetets 
Most Grocers 
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If You Can Tell a Lachnite 
from a Diamond -Send it back 


‘ES, we’ll send you one of these exquisite man-made gems and 
you can wear it for 10 full days at our expense, Put it to every dia- 
mond test you ever heard about—fire—acid—diamond file, Compare its brilliance 

with the brilliance of a mined diamond. Notice how it is cut—by world renowned diamond 
cutters, Test it in every way, Wear it everywhere you go. Then after ten days —if you 
are able to tell which is your Lachnite and which is your diamond—or if any of your friends 
have been able to tell the difference—send the Lachnite back to us. The trial does not cost 
Je to buy the Lachnite, pay only the rock-bottom price, and if you 
is Our new jewelry book (sent free) tells about our gen= 
erous terms. Send the coupon for it today. You will be delighted. 


Set Only in Solid Gold Pay As You Wish 


Lachnite Gems are mounted only in solid Do not decide to buy a genuine Lach- 

gold. To hold these splendid jewels we have nite Gem until you have worn it for tea 

secured the latest and newest ideas in solid gold fulldays, Then—ifyou guemmanum 

settings. In our new catalog you will see illus- mirmay pay foritat 

trated rings by. the score for both men and Not Tess” «=g* Harold 

men—bracelets, La Vallieres, stick pin gents ada. Termes 

Tinks-—all the newest jewelry-made of solid “noimeret You” og Lachman Co. 

je for our new catalog today, don't pay for trial, m Avenue, 


part pay torte 12 No, Michiga 
It's free—and it has a message for you, Ros apezoar’ —g® peptaizi7 Chicago, Il. 
new Jewelty Book and fil partic 


Send the Coupon 
For Our New Catalog! /, plan "V'assume bo obligations 


Pat your name and a 
Goa postcard 


Gentlemen: Please send me, 
absolutely free and prepaid, yout 


ance fs guaranteed i 
pom for fe today~it is free—no obiigatios gh sadress _ 


Harold Lachman Co. $2207 "ccsss ? 
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suena 


Model 5 


: he Smith ails 


10c A DAY sane fpeeimecrae easton gon sca 


Pays Us sii . triment, yuu fan get bo better” ‘The large ware puta a stamp of 8 
(hn Sethe “Rypewrier whieh You cannot atord to ighore ae 


Send the Coupon New for (tinge price td term of alos TC only be 
id Off In ifin Factory tor Pamy way fat we 


Learheite Co Vek TM Bail. XY. UAWANTEED § YEARS—SENT ON 20 DAYS" TRIAL 


‘Sond al he Your offer o0 the fectory-re- know them, having a years. We know 
pullt"Model 8 ii wit complete deserve Lp a Co iis one 


Waits for a Copy of our Classified Rate Gard. It gives 
“heat in this maga: 


@peElectrical | _.....BO%S!.._, 
Experimenter | erie is 


All standard 
makes; Steins 
‘way, Chickering, Emerson, Kimball, etc., $55 to 
$175. Used player-pianos $195 to $325. Wasiest 
payments, No money down.. $0 free = 
ers ‘ial. 


Degaifay Montrret 


Russian Bristles Stiffest and Best Quality i in 
WHITING-ADAMS 
On, “Hair Brushes and Well Set in the Back 
WHITING -ADAMS sre mace of best quality Russian 


bristles with perfect elastic spring 
HAIR ‘They are wasted in bonatdel 
tropical hard woods, and adorned 


BRUSHES ‘with a highly polished surface. 


‘These handles will not rot or disintegrate 
Jobn L. Whiting “J.J. Adams Co., Boston, U. S. A., Dept. 0 


‘Whiting-Adams Rrashes awarded Gold Medal and Omeial Bi Bue Ribbon, the 
Tiighest Award at Panama-Pacitie Exposition, 
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You can have your choice of over 2,000 musical 
instruments for one week’s trial in your own home. 
Then, if you decide to purchase, you can pay the 

rock-bottom price at the rate of a few cents a day. 
If you do not want the instrument, send it back. 
The trial won't cost you a penny. 


But first mail the coupon below for our new 194 
page catalog illustrating every known musical in- 
strument. You will be astonished at the the low prices 
and at the liberal offer we are now making. 


We Offer — 


—the best instruments that can be made. 
—rock bottom manufacturer’s prices. 

—one week’s trial at our expense. 

—triple silver-plated cornet for only 10c a day. 
—your choice of over 2,000 instruments. 


WuruIzeER 


‘200 years R instrument making, 
Wurlitzer has supplied the rae States 
Government with Trumpets for 55 years 
The name, ‘*Wurlitser”, stamped on musical instruments has 
‘stood for the’ highest quality for nearly two centuries. We are 
manufacturers or importers of every known musical instrument 
—every one sold to you at direct-from-the-manufacturer price. 


Play Ita Week—At Our Expense 


‘Try out the instrument of your choice in your own way before 
Yet Hse 1 bey. Compare it with other instruments, Test it 
se it just as if it were your own. Then, after one week's trial, 
either pay alittle each month or send it back. The Cornet, Violin, 
Sexaphone and Snare Drum, illustrated here, are but four of many 
real bargains in instruments which we offer at a few cents a day. 


Voeatententente 


Send the Coupon mi tee 


Just put your name and address Ce saath St 
on the coupon now and get our — Please send 
big, new catalog absolutely free. 7,22", Seay cotaog, eal? 
Please state what instrument you / citi citer direct rom manslociure®. 
are interested in and we will send / 
you the big 194-page book, 

and prepaid. 7 


‘The Rudolph Wurlitzer Co. 


E-tth Street Cacianatl, bio 
‘S. Wabash Avenue, Chicago 


= “ (Namie of instrament here) 
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New Gifts for Men 


KEY KASE 
=e A convenient form in which to 
carry your keys. 

Each key “ie easily accessible 
without interference from the rest. 

Made of Genuine Cowhide: 
gSering (gto 6 ks 

6to 10 

8s 8to 12 


ELGIN 
WALTHAM 
HAMILTON 
ILLINOIS 


JUST ON THE MARKET 


_A rubber lined tobacco pouch-spout at bottom 
directs tobacco into pipe easily and without 


spilling. 
In Khaki: 
Small—2Se Large—35e 
In Seal Grain Leather: 
‘Small—S0c Large—75e 
Tan Russia Cowhide: 
Small—75eLarge—$1.00 
Genuine Pigskin: 
Small—$1.00 Large—$1.50 
If not obtainable send to us direct, 


Dealers write for details 
L. A. W. NOVELTY CO. 
Dept. L. Springfiold, Mass. 
‘Manufacturers of Novelties in Leather, etc. 


Your Money 
Back If You Can 


FREE Approval. 30 Days Trial 


From Square Deal Miller you 
can get the watch you want at manisfac- 
turer's cash prices—but on the easiest 
terms, Also Genuine Diamonds and 
Jewelry—all On Creditand30Days'Trial. 
You need not send one penny with your 
order, Anything youselect sent forFree 
for—express paid. Only alcer 
rou find - goods aati 
ctory need you pay. firs 
sayment of my Baby Credit 

ere. 


FRISBIE-~THt FRIENDLY-MOTOR 


‘Power — Reliability — Endurance 


T'to 6 Cylinders and 3 to 75 HP. Send for Catalog. 
‘THE FRISBIE MOTOR CO, 25 Canter Street, Middletown, Coon. 


A New Kind of Credit— 
Iiberal—dignifed—onen and 
above board. You can have ai 
‘Aecountthe tame kind 
Buy a Fi} ofcredit youget from your 
Diamond 


mother. 
Costly Catalog FREE 

I wank rou 2. pave: sy 
ew are inter: 

Ssted tnt Watches, Diam 


Be 
usin Avoerice Da'pet buy wall you Amow 
‘CYCLE CO., DEPT. M-103, CHICAGO 


Our New Book Catalog containing hundreds of elec 
justtheopportun trical, mechanical and sclentife books together with 
he to fake al gh Snopais'and price of tach will be sent anywhere om 
‘mpost liber fuest vcard will do.” Book Department, Populse 
SGience Monthly, 239 Fourth Avenue, New York City. 


Motorcycle Bargains 


‘i ‘a eh 
Eeegetng is Late High ree allowed for them. Swap a 
DENINGER, The Price Cutter, 334 North St., Rochester, N.Y. 
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Is All You Send 


Any article shown here, sent direct to your home, for only $1.00 now. Use it 
for 90 days, then if, for any reason whatever, you want to return it to us, we will pay the freight 
both ways and refund your money. If you decide to keep it, pay the balance on our easy terms, 
‘Onder mare than one article if You wish, direct from this ad or from our eatalog. 

‘That le the offer from the House of Hartman which wives you an opportunity to share in the 

ite of our great baying power and of our charge account system which means getting the 

ays right” is the foundation of 

"y on which wo have built success from a litle stare to a $12,000,000 concern with hundreds 
fof thousands of customers. Send to us for anything you want. Order direct from thia advertise: 
pent, set bor ait page book qmske your selection from 


Roy You This ‘tvanid your charge necwunt will be opened, Send coupon, 


ss] Brings Bed Outfit 


‘Complete Outfit 

Bai an ‘heavy 
even % ln. upright groups fl: 
Soe” rea” . 


tind geanare al 138 lnchen, Covered with dur 
able niripe Ucking Shipped from our Chicago Warehouse, 


$1.00 now. “Balance in monthly 4 
na tron Dayments of $1.75 each, intate of $180 sed 


Brings This 4-Piece Mission Dibvacs Suite 


1 
correct Mission design. Chair and rocker Rests and Top Panels 
eet 

aia ie ae get gh 

pete 


‘Tabourette has. octay ‘about 71 
incr and at hah foe direct ram or fact 
ory "New York State. erated: 

Ore 


FREE | \~--=-22ss275252 
454 Page Bargain Catalog — Hevfton hn Det Ce” 


‘This book shows amazing values in Furniture, 
Stoves, Silverware, Jewalry, Lamps, Baby 
Carriages, Phonographs, ee ‘Cabinets, “Toe 

Dishes, Curtaina, Sewing Machines, Car- 
eta, Rugs, Aluminum Ware, Vacuum Cleaners, 


ita, Roofing, Gasoline Engines, Cream Sepa 
ators und huimiceds of sther article Mark cou- 
on to order direct oF send post card or coupon 
{for the catalog. We will mall It free upon request. 


Hartman "arc" | 


4067 Wentworth Ave., Dept.1024, Chicago, Ul. 
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OVERALLS 


and 


10° PENCIL | fetonniithe 
anus is the pencil 
used by Engineers, 
designers, draftsmen 
and artists everywhere, 
because there is NO 
PENCIL THAT EQUALS 

IT FOR SUPERB QUALITY! 
TRY IT! 


Save the price of 2 couple, of 
pars of ov Buy’ Finck's 
E Detroit Special Overalls or 
Co lapieuanioes ute 
‘wear three pairs of the ordina 
kind, 4 


Jackets 
$1.75 and $2.00 
Combination 
Suits $3.00 


| AW. m Finck co, 
‘161 Gratiot Ave., 
Detroit, Miche 


Look for the distinctive & 
VENUS finish when 

you buy. 17 perfect 

black degrees from 

6B softest to 9H 

hardest and hard and 

medium copying ] 


(indelible) for billing él Want This $92 


and manifolding. A U : Lit 
corn ni-L.1te 


Fora 
Toeenin Present? 
NN Easily 


Will not soil or streak. x sizes, 
|| FRow 100 to BOX. 10 4 70 BOX. Box Price $2.00. 


ey Wear Like 


a Pigs Nose’ 


——$_—__— 
This trial box with five 
VENUS Drawing Pen- 
cils, Holder and Venus 
Erasers sent FREE! 
Write for it! 


American Lead Pencil Company 
246 Fifth Avenue, - - New York 
and Clapton, London, E ng. 
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Profeers 


and 
Preserves 


Varnish 


Your Car Is Judged by Its Finish 


If the finish is kept in good condition your friends think you 
have a dandy car—but if it is allowed to get dull and grimy—it gives 
a poor impression—no matter how good the car may be mechanically, 


JOHN SON’S 


Liquid 


PREPARED WAX 


We are now making Johnson's Prepared Wax in Liquid Form 
tantly with but very little rubbing 
+ Johnson's Liquid Wax is exactly the 


is _Dust-Proof Auto Polish 


a hard, dry 
th 


I prolongs th 


Splendid for Furniture 
Johns on's 1 Prepared Wax cleans and 


Quarts,....$1.40 
guts, folder on “Keeping Your Car 


8. G. Johason & Son, Dept. R- Racine, Wis. 
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LE Fie 


HERE is a feeling of luxury and of elegance, a knowledge of being 
well groomed that comes with the wearing of Luxite Hosiery 
Rich, lustrous and beautiful, the product of finest materials 
and pure dyes—Luxite is the logical associate of fine clothes 
Ask for Luxite at your favorite store, or write for descriptive 
book and price list. 


LUXITE TEXTILES, Inc., 630 Fow! Milwaukee, Wis 
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Me bre Power More Mileage 
55 You from your Gas! 
oO \ A. C, Bedford, President of 

i Standard Oil Company, in a 

recent statement notified the 

government and the people 

that the supply of gasoline is 

limited, and heavy war de- 


mands obligate us to be care- 
ful in its use, 


THE ECLIPSE VAPORIZER is the inventor's 
response to the demand for CHEAPER and INCREASED. 


POWER. Every automobile owner should conserve gaso- 
line, otherwise gasoline prices are bound to "'Sky-rocket." 


ge, THE ECLIPSE VAPORIZER 
waves 25% Gasoline 


DRIVE, used on. 150: difer A 
HUBS snd BRAKES; ani MORROW COASTER BRAKES. 

Start saving easotine money. Send $9.50 for an ECLIPSE VAPORIZER 
‘on 60-day trial sifer with money-back guarantes. 


ie mama ond year of ar with is cabaret write mane ad areas platnly on marin of 


TUE ECLIPSE VAPORIZER, — ECLIPSE MACHINE CO. Elmira, N. Y= a. Sie 


Your work and 
your pencil 


Big men are particular about 


small things, even a pencil. Men 
who know choose 


FLDopaD 'S O 


‘the master drawing pencil” 


er shoe than 


"Tiberats satistictidatin tee Can, Clear The Munson Last| 4 


lines—smudgeless, yet easy to erase, 
‘There's economy in its strong, firm 
lead that holds its point longer and bears 
greater pressure than the ordinary pencil. 
Made in 17 degrees, each true to grade. 

Write us on your letter head for full- 
length samples of your favorite degrees. 


JOSEPH DIXON CRUCIBLE COMPANY 
Dept. 120-5 Jersey City,N. J. 


‘Boston, Mi 


@ 


S62 Albany Bids, 
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Here’ s Health 


and Power-| 


?:Vim =!Vigor 


in Be you want them? 
Strength that is more than 
ss ’ mere muscular strength. The 


strength of better abund. 

) ‘git Merye fore. The streneth of 

nd find ont. 

ion ‘will do for yeu 
n People a 


om ‘today’ for our 
ig new book that will tell you all about 


& Our Combination 
Oufits give you three 

of the greatest curative 
Vibration, Faradic 


Bo am cooly as leche 
mars for elect 


Vibration Is ‘Life 


In vibration there exists 


many of the secrets of life. ‘The 
safest, surest and quickest way to 
recover normal health is by scien- 
tific manipulation of the organs 
affected and in th stimulat- 
ing them to perform their duties, 
whether it be those of digestion, res- 
piration, circulation, or the nervous 
fystem. he rich, red bload wil be sent 
through ‘every vein and artery. 
‘how-—for our free book. ("| 


%, Send the Free Coupon 


Just your name and address on 
ree Coupon OF a letter oF a post 
We wills 


‘My Electron! Dealer’ 


PATENTS 


Hand Books on Patents, 
‘or send sketch, de 
tion or model of your invention—for f 

dential opinion regarding patentability. 
‘Oldest firm of patent attorneys — 71 year 
experience. PROMPT, SRILLFULSERVICE || 
candid i 


advice for thi or. “Ratents procured [ 


free Special 


MUNN & CO 


iEW YORK. 


FACTORY 
REBUILT 


TYPEWRITERS 


(odate Machines of Standard Makes thorough- 
Solle trademarked aod guaraatced 


on toy raion 


‘write fort, 
THE IVES MFG. CORP'N, 191 Holland Ave., Bridseport, Conn. 


bisck’ “Vulcan” Ink Pencils 


‘The ONLY perfect, nooleakable ink 
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Tailor-Made-to-Order 


Haye your clothes made to order from finest, stylish 

fabrics, by our expert tailors.and take 5 months to tha to pay. 

That is our offer to men who wish to dress in latest etyle—and 

=) wesave youSi5 to $25. Every garment guaranteed  Porfect St and 

best workmanship—ae 

urements. Your choice of handsomest fabries—the very 
pick and cream of the weaver'sart, in plain colors, checks, 

oe aes and all weaves. 


to thia offer—get the facta (all explained in our Style Book). 
fen hte net the fare rot Heal prepeton ‘you have ever had 
‘eailor-made- ‘clothes. We leave the decision om ft, work: 


You can order by cending aslittle as a dollar down 
—and that back if you wish to return the suit. Send 
now for our big Style Book showing the latest snap- 

fashions for this poncon—clo sam fabrics, Learn 


‘Stes You By gpersting on 


Re 
| Ucn i'w pst exe fe eel 


ection of 70 


Saree 
sori te 
‘uae poe Plente nend me FREE yoor 
|| Beaty te.ordes now. Get posted on Metropolitan Styles. miso 70 Cloth, 
Hiesflegaed tb ocean | | | Haveee ts Pants error 
Seley, Be Sve Boot Ee 
Ende eoupoo, nod pet 1 bows 


| some... 


Stanl Re ers Compa: 
jue'Iostoes Ried Boge, Chicans, Dla I aadron. 
H 
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TYPEWRITER SENSATION 
Free Trial 


Use as You Pay 
Only $2.50 a 
month until 
the low total 


price of $48.80 


This is absolutely the most generous typ 
writer offer ever made. Do not rent ama 
chine when you: cai a 

fown one, "Think of 1 

for'$48<i0, "Gash price, £48.45. "Never before hy 
Anything like this been! attempted. 


Svante’ L.C. Smith 


fandard Universal arrangement writing 84 


vermlly used 


‘operating, convenience 
thing complete; tools, 


ribbor 


iT have sold several 
style Model 
every one of 
this beaut 

i deciding wo buy’ 
F, 0. B, Chicago fo 
itelf, but if 


‘urn it after yor try 

al This wonderful value anywhere, 

You Take No Risk—Fut in Your 
Order Now Wen thetypewsiter arrives devon. 


jour $480 and 
Fotuen expemms charges. This foarbl 
fds pal $0.0 fr 


Fimanutaet ured 
imited, the peice 
ext advertisement 


cer will be shipped romp 
‘employ no wallcKors—to col 

eho nod that f 
i gases is at 


‘mally todas 


Harry A. Smith, 306, 231 N. Filth Av., Chicago 


H. A, Smith, 306, 231 N. Filth Av., Chicago, IIL. 


Thi advertisement 
Shi 


font. the tite & 
understood that f 
try the typewriter, If Tehooae not to heep iT wall carey 
Tepack 1 and tetirn it to the expreme agent Te is onder 
Stdod that you kive the standard fuarantee for Ue year 


NAME. 


ADDRESS. 
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eases etl ste 


A perfect small motor —made like the 
big turbines — wonderful power. 
No muse no fuse—ng mechanical compl 
cations. Attach in cellar or at any faucet. 
inch size for Polishing Ginch size for Power 
‘ony.igs°" For Mechanics, Trades- 
Tals Work men, Doctors, Dentists, 
Shop and Home 


Suppig pulley einer And 
viley emery 


Ae You Wat Was Tata 
Yor iets arta 


No. 68 Carleton Generator 


7 Volts 7 Amperes (49 C. P.) 
solves the lighting problem. 


Tut ean 
ie, boat of 


iulletin “en: 


‘lt. 10-Ampere Gen- 
soe weaitonsry work, 
‘al demonstrating agents wanted 
‘where there are no dealers 


178 SUMMER, BOSTON 


BUY PLUMBING ona HEATING SUPPLIES 
at WHOLESALE Ses 
You 30% 


Don't pay retail prices, Full stock 
onhand for prompt shipment. Send for free catalog. 


B. W. KAROL, 800-802 South Kedzie Av 


Would Not Part 
with it for $10,000 


so rites an eatbuuartc, sratetal cutomer. 
‘Worth lis’ weight In eold<* Syn another 
ike anner {esti over 100,000 people wo have 


The Natural 
Body Brace 


For MEN and WOMEN. Develops 
« figure, overcomes 
AILMENTS of 


strength, restful 
and enjoy life. 


Banishes All These Troubles 


Does away with the strain and pain of standing and walking} 
replaces ‘misplaced internal organs; reduces ¢ 

Iarged at jsttaigatent and strengthens the backs corrects 
stooping relops lungs, chest and bust; relleves 
backache ‘and nervousness. Comfortable and casy''to wear, 


Wear It 30 Days Free at Our Expense 
rated booklet, measurement blank, etc. 
and read our very liberal proposition. 
HOWARD C. RASH, Pres. Natural Body Brace C 
241 Rash Building 


Popular Science Monthly 


Acetylene Blow Torch | 


juicker and cheaper than Wg 
Gatti and chences then 
brazing and soldering 


ricoh wos ee ces en 
ete et toe toes dente 
Seite 
See ee 
Ges eee carey oe 
Re ioe Re rd 
‘ ete 
Etec amareat ee 
spazieaiey fri innit 


for heavier work, $2. 


Th Pres Ot Ca, ae. esc 


—Only One in the World | 

KEROSENE ‘§i;' BURNER 

Fits in any cook-stove. Makes 

its own gas from Kerosene 

(coal oil). "Gives every home a 
as stove. Absolutely safe. 
theapest fuel known, 


Wonderful Labor Saver 
‘Agents just coining money. Wo- 
‘men wild about its No more coal 
fr ashes to carry. No more danger 
from 'gasolene- 


Safe, Clean, Odorless, Cheap 


Every” home "a prospect. Low 
vice’ Paes, Easy 00 


AGENTS 


“JUST OUT 


‘makes. quick’ 
. Bie probs. Write tadey. 
2447 Gay St. Dayton Ohio 


carry and demonstrate, 
Thomas Burner Co. 


EP AGES 


FOR EMERGENCIES 10¢ 


ERE is your future charted for 
you, based on the actualaverage 
earnings of trained and untrained men, 
Which way will you go—up, through training, to a 
fotition thatmeans good money, ordewn, through 
ik of training, into the ranks of the poorly paid? 
It resta with you, And now is the time to 
decide. Not next year, not next month, but mow. 
‘You can get the training that will command a 
trained man's salary. ‘The International Corre- 
spondence Schools have helped hundreds of thou- 
sands to qualify for advancement. Let them show 
_you how you can prepare yourself, in your own home, 
for the position you want in the work you like best. 
Just mark and mail this coupon, It will be the 
first step upward. Mark and mail today. 
LCS. Bex 5829, Scranton. Pa. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5829, 


SCRANTON, PA. 
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|"Take Pictures with——- 


The EXPO WATCH Caney 


‘Acamera thet closely resembles watch inaizs | R 
‘and appearancs—takes pictures } x finches as 
4 shown on margin. Ey 6 ‘operate. hid 
| camera for both amateur and professional. } 
i Surprise Your Friends 
doing | 
= 


% mad 
Johnson“ or gry Wat C\M fA, erage rca fia 8 Hap ca 
Sait. S250: Sareea caterer ten we 
sateen 
ert 


BERS S 


Mr. Edison's Phonograph 


Free Trial Ui 


New Edison 


(EUGEEA) The Hardin Lavin Co. 2.%coryst et Chicago 


An Easy Way to Make Money 


asy ‘be content to plod along on a smal ry. Be independent. Go 
in the tire repairing business and make $60 or more a week. One man made $45 
the first day he received his outfit. Others are making $25 a day and hun- 
dreds of wake men are making $200 to $500 a month. 
No experience needed. We teach you how. Very litte capital required. But slight risk, ax 
every car owner in your town is a pole customer. ‘lentiful Uccause tires’ blow out 
Shi puncture every day. 


) SAUER Tire Repair Outfit, $65 


hee aly alctey nytt sin se 


Wie day Fase 
Fm BABSON, 


Ease es cand Rage 
‘Fi om 


pert tire vulcanizing in hall an hour with 


WRITE | FOR FREE 


hater 
"WOW TO OPEN A TIRE REPAIR SHOP” 
sherpa Seeks, ghee gem fo itormatin 
WRITE QUICK BEFORE, 


©. A. SHALER CO., 2109 Fourth Street, WAUPUN, WIS. 
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Special 


SUIT 


to yourordér 


$15 


[IE us make you a 

ae perfect fit- 

- ting $25 Suit or Overcoat 

Letussend you Elgin's Newest Thin to your measure for $15. 

Model 47 Jewel Watch, This ia the one 

Watch that hascarried modern efficiency to If the clothes we make 

A higher plane an any other Watchof the do not fit oF please you, 

» Ite accuracy given @ vali we will refund your mon- 

Seconds they nover had before, Atour pe boone brn 

Sensationally Low Price charges you may 
apd Easy Terms, it has planted the have paid. 

‘Sf quality and economy upon watehdom That's the pled i: thin vet talons 

jestal, Ttiathoone Watch th 1 we pledge on which this great tailor- 

iets snr ome “ih Timed, ing business has been built during 40 years. 

justed and Re for you at ‘ : 

eee pees Tense line. ‘That's the pledge by which we ask to make 

Hj sible for you and every one to own this you a suit or overcoat, 

superb Watch or amy Watch you wish if 


you send your name and address now. piypdieenes FREE 


We have no agents or representatives. Our 
only salesman is our catalogue. It travels 
by mail and asks no pay for doing its work. 

hat’s why we guarantee a fine $25 suit or 
overcoat made to your special measure at $15. 


Why Pay Cash? Whether you have ever ordered clothes 


by mail or not, send for Style Book and 
Wo trust, you and all honest ware 64 samples to-night. The request places 


Fe ie ekieecton ee Gaye you under no obligation and the 
Approval. Comparison | will eon- catalogue will undoubtedly save 
{neevouthat wammmant the terms, you many dollars. 


lower the price and boost 
BELL TAILORS OF 


Free Catatog More than a hatt [mend ta : 
Freo Catalog tiionpecplobave os 
iid as gor exe wae tevreat |B oe fee 
{9 exhausted you’ should send us your name at once. 139 Walker Street 7" 

- & 


HARRIS-GOAR CO., Kawsasciry. mo. ; 


Touch a Button—Away She Darts! 


out of the yards, down the main line at full Unbreakable steel locomotives, passenger an 

goede ‘Stars and stops atm touch of your frcahe cars ail Kinds; bright canal colors 

Rand—rom any place in the room. Say, But that last. Operate economically on battery or house current. Just the 
is fun to have a real Lionel Traia I Christmas present for a live boy or git. $8 and up 


J Lionel Cowen, Pres, THE LIONEL MFG. CO..48N E. 2istSt.NewYork City Christmas Catalog 


[ONE ee | RAINS Eee 
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Red Seal Dry Batteries Are Guaranteed 


to give absolute satisfaction for Automobiles, Motor Boats, Gas or 
Gasoline Engine Ignition, Medical Batteries, Telephone, Door Bells, 
Annunciators, Wireless Apparatus or any other open circuit work. 
ASK YOUR DEALER 
‘Send for Our New Edition of Our Catalog A28 
Ready About October 15th 
will be pocket size, 8x 424 and will contain 248 pages with over 1,100illustra- 
tions, describing tn pais, clear language all about Bells Pash Buttons, Batterion 
Telephone fateria, Hlectric Toys, Burgar and Fire Alarm Con 
Mls, Electric Alarm Clocks, Medical Batteries, Motor 
ically Heated. “Apparatus, Battery ‘Connectors, Swi 
Battery Gauges, Wirclese Telegraph Instruments, Ignition Supplies, te 
Send for a copy now 


MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 


NEW YORK, 17 Park Piace CHICAGO, 114 So. 6th Ave, ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St. 


Trap Outfit 
For 20¢ a Day “in rate a 


(COMPLETE trap outfit 
wy C for 206 a day. Hear the 
bak whistles th hen cack, 
osEaeY Ficaliuc theatre 
‘fnusie for ca day. 
ack if not satiated, 


! 
(3) Send for Catalog 


ie IEF Wie. tor information, sboot 
as irs 


DIAMONDS 
WA REDIT. 


LOFTIS PERFECTION 
DIAMOND RING 

The most Solitaire. Each 
inmond. fr epecially selected. by 
four diamond experts, and ins 
fully mounted in our famous Lat- 
{ir efection karat eld 
fine of Gelicate grace and beauty, Crit fontene Res 8 
S15 Baows Batata’ * Moo 
= Month, Down, an 
Boitae Me™ $20 Bors Sis fine. Mom 


For Gifts —] SEND FOR FREE CATALOG 


‘all theogph te year “Type 5 Laboratory Oscillion, $60.00 
; s ype ratory Oxcillion, 


| qvereerme “||! DeForest ‘“Oscillion” 


(Oscillating-Audion) 
Generator of absolutely updamped oxilatons of ny fe: 
miency. Permits Radio ‘Telephone. speech surpassing 18 
learness that over any wite, For Laboratory and Research 
Work has feld utterly unfilled. Patents issued and pend- 
Ing. Prices and particulars {rom 


DeForest Radio Tel. & Tel. Co, 181Selewih re, Webride, WY. 


jonal Credit Jewelers omagnetic waves of any length 
(!) IEErL Woah Site Sts Eacages tL | || AT TAST! Flectcomarnetic warts cf am 
BROS & C0. ii ‘STORES IN LEADING CITIES. 
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Super: ‘Sensitive Microphone $q50 


Te is excellent 
our own amplifier 


}) ents where a sensitive 
‘microphone is required. 


Detectagraph, $15 


detecting instrument of marvelous 
ity. can ‘be Used for “detectin 
SSontive Tranmitter, 2o4t-Biack Cord = 
band, Case and Battery, Deectagan, $15 
for One Today and Conetnce Yeurself 
THE $15 MICROPHO 
DEAF-PHONE 
pereemsitive fosirument which bee 
Ftiopad to, meet the demand for 


MICROPHO-DETECTOR SOMPANY, 
25 CHURCH STREET “NEW YORK 


‘Makers Wf Super-Senrtive Microphone Apparstva 


WIRELESS 


Gov't and Merchant Marine need thousands of trained oper 


rhe 
a 


‘and Brening start Ort. at 
for Wereture— 

EASTERN RADIO INSTITUTE 
899A Boylaton Street. = ___Boston, Mass. 


LEARN TELEGRAPHY 


at home tn whoftst powsible time. | Morse or Wire. 
eet, OMNIGHAPH AUTOMATIC. TRANSMIT: 
Eh, conected “with ‘Sounder 


OMNIGRAPHT MFG. CO. 


39-H Cortlandt St, New York. 


Teikehaon cobs 


fe hae 


ELECTRO IMPORTING CO., 229 Fultan Street, New York City 


43 


Big Money in Electricity 

‘The electrical industries offer wonderful oppor- 
tunities to bays with a liking for Electricity. ‘The 
salaries paid to traincd mcn are large, promotion 
comes rapidly and, best of all, the work is fascinating. 

‘The discovery and development of new lines 
Gach as wireless telegraphy and telephony), from 
3 to time, promise attractive and paying fields to 
those who wish to specialize, ‘The will to do and 
Special Training will bring success to you. 

‘The International Correspondence Schools can help 
you to become an expert in electrical work, no matter 
what branch you like best. ‘Thousands of young men 
havealready won success through I.C.S.help, You can 
doaswellasanybody, ifyou try. Everything ismade so 
clear that you can learn in your spare time, regardless 
of where you live or what your work. No books to buy 

‘There's big money in Electricity. Get after it by 
marking and mailing the Coupon today. Finding out 
casts you nothing. 
Un 
[iNTERNAL CORRESPONDENGE soHOULS 

‘SCRANTON, PA, 


Rein Se ee eee 
1 pratn-wentconenpg oe br! pa, gn for theo 


ICHEMICAL ENGINEER 
SALESMANGiIE. 


Piemnine any MEATiNG 
[Sheet Metal Worker 


Kame 
Present 
Occatpation 


Street 
mntRe, 


— _ sta 
Tname cf Gourse you want le mot im this Hat, wri 


| 
| 
| 
| 
| 
! 
! 
! 
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Hundreds of Caille Owners have asked to become our 
‘agents,—they have seen how easy it is to sell Caille 5-Speed Master 
Motors. They wanted to represent us in their vicinity Lecause 
everyone who saw the Caille perform wanted 
We are going to give everyone a chance 
fo be an owner agent and sell the Caille 5. 
Speed. Outboard Row Boat Motor. "No previous sang exer 
Spend Outboard Row Bont Motors" Be fst in your neighbor 


Special Owner Agent Offer 


We will give a special “Owner Agents” discount to one in each com- 
munity, “Our Hive 2 special coven is tie Gallo in operation” Gre Asean 


Tro to ia Calle Norge a Year eanly among, ends and acaulntancee Buy 
sel from leant sad ‘sell‘ail you can, We want a Calle Owner Agent in Jour vicinity, 


2 Speeds Forward — Standstill 2 Speeds Reverse 
Without Stopping Motor 


See cot 
Caille Perfection Motor Co., 50 Caille Bldg, Detroit, Mich., ‘U. S.A. 


We make g comolete ling of Inboard Marine E from 214 to 30 hip. 
Vi log, giving dimensions 


OWN. ee 


Za FRENCH 
[2 


astra “et 
‘eport: "Practically 


CONVERT YOUR saa INTO A 


| MOTOR-CYCLE Motor fits 
| BEST, MOST RELIABLE." Best 
hill climber. More STEFFEYS 


in use than all others. Stamp for circulars. 


Steffey Mfg. Co., Dep't S. 5025 Brown Street, Phila., Pa. 


tte and afock eel Noe 32 


H would be! == soon 


ine fll formation and. Seeioe 


THE HORTON _MFG. CO. 
Hl 197 Horton St, - ~ Bristol, Conn. 


AUTOMOBILE ACCESSORIES CO., Baltimore, Md. 
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MAKE YOUR BIKE A 
MOTORCYCLE 


cost, by using our 
fae outfit. Fite’ any 


ring 


FREE BOOK esata 
the SHAW Hieycle Motor Attachment. Mf 
pelos all makes, new and second 


MANUFACTURING CO. 
GALESBURG, KANSAS. 


For $15.00 we hand 
tallor toyour measure, and 
deliver express charges 
ropa "a sco ALL 
Woot. SUIT OR OVER- 
COAT, absolutely. guaran 


teed tot and 
‘you don’t pay us one cent, Our New Fall-Winter 
‘and about 50 samples mailed free on request 


THE RUBY TAILORS Dept. 43 Chicago, Ills. 


NO JOKE TO BE DEAF 
very Deaf Person Knows That 


te sue JRyeelt bea, after Dela 
itor 8 pears with 


‘GEO. PL WAY, Artifial Ear Drum Ea ine) 
ihe a Rite Sei etrate Me 


Your Roll of Films 


Developed and Printed 


10° 


Special Tri fer: Any size roll developed 10c; six 
prints FREE: or six prints from Kodak negatives 


any size for toc. 8x 10 mounted enlargements 35c- 


Roanoke Photo Finishing Company 
Formerly Roanoke CyeleCo, 213 Bell Ave., RoaneiesVa- 
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Money. GEN UINE 7 00 from the 


di d 
sf! DIAMONDS I Use 


T cutters 
bad DIRECT 


within = x to you 
one year F | by mail 


Your investment in 
le iesered Besahs ® es monds in the rougl 
from us is insured by | Sites Nee! Belzter. | cut themon our own 
Money-Back Guar eed (cone. | Premise and sell 
antee—it is your Seow iSeect to ros shes 
diamond investment doing away with all 
bond! ‘This guaran- s oes z middlemen’s profits. 
tee gives you the : I. Press & Sons are 
right to return the 2 the only diamond 
d id H 

iamond to us cutters in Ame 


public at diamond~ 


give you back the 
cutters’ prices. 


full price you 2. 
paid without . 

even one cent WE SAVE YOU 
being deducted. 40% 


SAP BE cect 
With 10 foveal importa 


mee ment. Gut dial, 


$12.75 
Any Diamond Sent on Approval | Show Your Patriotism! 


£918) Send now for your copy of this 

k able book—it is free for the ask- 
ed. It gives you facts on diamonds, 
E w jewelry, priced at sur- 
i : Send us a 


letter or post card for your free 


BUY Now! 


caee || PRESS ESO ONS 


sree "AND CUTTERS 
fre constant PF RESS SON 


PHILADELPHIA.PA. 


to your ad 
your purchase now. 


Popular Science Monthly 9 


8-Piece Outtit 


Astounding? Yes, for here is » better 
ity at lower prices th ell for 


inte it "Wess ‘Money back you 
berry Bye ik ie hs % 


Faeerceaeats 


500- Shot | 
DAISY 


ER RICHARDS CO., Dept. 1207 
West 35th Street, Chlcazo, I 
Gontlemes;—T e2cl0ee nt rat 


Elmer Richards Co. Pz W. 35th St, Chicago, II. 
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TRADE-MARKS 
COPYRIGHTS 


RSG 
Free Opinion as to Patentability 


Before sending your invention to any attorney or man- 
ufacturer or disclosis your invention, write for our 
free blank form PROOF OF CONCEPTION in order « 
to protect your invention and secure your rights, 
Tile should be signed and witnessed podn returned VICTOR J. EVANS ) 
ty, tpether witht modelo sketch and description of your invention, and WY 
1 Fe EE OPINION as to the patentabllty of the javention, "Ht we 
SDS. ‘var the invention patentable we wi fur» Cericate of Patentability 
“This Certificate of Patentability, together with our 
Blnnut form Proof of Conception 
Inventor and serve as proof of ion until 
the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors—Our certificate is of 
{great assistance to inventors who require financial aid to obtain patents. 


,OUR FIVE BOOKS MAILED FREE 


eany sven Send for thea bot the heen patton oer land tor free datebution 


How to Obtain a Patent List of Patent Buyers 
Our, Manrated  eghty-oage Guide | Contains requeats from manufacture 
Book ‘of feference for tavent- | erg mail order houses and promoters 


Gs and contains 100 mechanical for patents secured by us and sugges 


ments, illustrated and described. "Felis tions as to New Ideas they wish to pur- 
Se Whe pics oor cxiors ts tack 
What to Invent feat caplel fee of charges We have 


Contaoe 9, valable at of tavene | Frenty rived over 300 requests 
feaeconcre: | fom manslactares 


Foreign Patents 


how to invent for profit. 


ion Doll 


Millions in Trade-Marks 
‘Shows the value of Trade-Marks and infor 
maton regarding welait Competitin Patents, sent free to any address. 
We Advertise Our Cllents' Inventions Free in ist of Sunday: newspapers in m 
[Sudrers journals and in World's Progress. Sample C fe wave you time 
‘aetuters suring patents. After the patent i granted we assist you to sell Your patent. 


WANTED NEW IDEAS 


Prepare Now to meet the Demands of Industry 
Inv Ail Fields for New Ideas and New Inventions. 
Were constantly receiving requests from manu 
facturers who consult us when porchasing pat- 

‘all lines. We invite mana 
facturere and. promoters to address our Sales 
Department regarding the purchase or leasing of 
2 sumber of meritorious patents secured 


VICTOR BUILDING 


fente-for invent 


PATENT ATTORNEYS 
sat Wesitorin Bide. _ Pittsburg Offices: S14 Empire Bids. 


Main Offices: 760 Ninth St, WASHINGTON, D. C. 


Name ~-Address_- 
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Inquiries from Manufacturers and Other Buyers of Patents 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds 
of ideas are wanted—a market exists for 
them today. YOURS may be one of them. 
Send for my free books and see for yourself 
—read the requests for inventions protected 
by me. Many are simple. You can help 
supply this demand. 


Here are 
recent requests: 

are published ful 

ture, Can you inyent | 
these? Watch this list 
month, 


p 
Proper  prospecti 
essary thing is done, | Ge 


You will incur no obligation by 
request will bring them to you—t 
and instructive patent books published. 


“Successful Patents” 


tageous business methods; gives 


“ Stepping Stones ”_ 


Publishers otters, and abstract of eters 
from over 4000! the many manufacturers 
wih 


You from time to time. as new in 
Information concerning them. Only in'this way can soa keep 


Write For These Today (civics sey personal supervision tut my fees are me highor than others: 
Results Speake Loudest—But Here Are Some References 
otumbin ata a ‘ational Ragk Ca PECL FREN REPORT 


wom, | Send sketch or model of your 
Whitehead Ho ” invention for free report on 

tie . patentability, practicability, 
DeMolnes.towa, | ete. 


“Os 
Antholene Mtg Diekinson 
ia 


ALAI MBER OF OTHERS IN MY BOOKLETS, 


‘RICHARD B. OWEN, or ecieetn.. 


chs nab ak CMS anus savers, Acre exalsficore Tae Gees ane 
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PATENT 


Advice Free. 


MeNally & Cow, Chicago. lil 
ger publi by the Cress Company. 
2nd Bunkers poblished at Philadeiphia 


ALL BUSINESS GIVEN 


Terms reasonable. 
Send sketch or model for FREE examination and opinio 


BONDED and recommended Patent Lawyer inthe Rand-MeNally Directory of Banks 
Recommended Patent Attorney in the 


A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washin ton, D.C. 


Send for FREE BOOKS 
Highest references. Best results. 


PROPER ATTENT! TION 


Patents Secured or Fee Returned. 


ACTUAL search Free, Send sketch or model. 
1917 Edition, 90-page patent book free. Write 
for it. My free sales service gets full value for 

my clients. Prompt service. Personal service. 


GEORGE P. KIMMEL, Patent Lawyer 
219 Barrister Building, Washington, D.C. 


PATENTS 


a te market Jour tnvention, 
advice 


Sonata! tor my 


J. R. KELLY, gece pie 


R. MORGAN ELLIOTT & Co, 
PATENT ATTORNEYS 
714722 WOODWARD BUILOING 
WASHINGTON, D.C. 


Competent Patent Service] 


By Former Examining Officials 
of the U. S. Patent Office 


WHITAKER & PLANT 


Lawyers & Engineers 


11 Whitaker Bldg., Wash., D.C. 


INQUIRIES INVITED 


PATENTS ON EASY PAYMENTS 


1d. model or sketch for Free Search and opinion as to 
fatcnsabiley” Write eolay Tor tar tree Gost ox ines 
Hons Wanted and How to Obtain. Patent. 0 


Fee’ Payments, 
patent ‘buyers and amet inventors to sell their patents 


CC, Hines & Co., 5921 Loan & Trast Bldg, Washington, D. C. 


‘od Exon In ees 


ly epee 


psa tk 


==-Dea afnear 


EAR DRI 
954 Inter-Southern Bldg. 


Sexual Knowledge 


Every teacher and murse—should know. 
‘Complete in one volume. 
Gath binding rman iustrations. 
Table of contents, and Commendations, om request 
ERICAN, PUBLISHING CO, 


AM 
1017 Winston Bldg.,  Philadeipiita. 
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nted—Ideas 


Inventors! Send for these Remarkable FREE BOOKS, Today 


“Inventions Needed ” 


This book lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


“How to Get Your Patent” 


This book is a guide to the inventor. If you have invented some- 
and desire to learn what it will cost you to get your patent 
and what you must do to find your market, read this book. 


“Special Bulletin of Patent Buyers” 
This bulletin contains letters from men who are secking to pur- 
chase patents. We act as intermediary without one cent of charge, 
between the man who invents and the man who invests. 


Send Model or Sketch and description of your invention 
for Free Opinion as to patentability 


. ope meee me enen 
Rejected and Difficult | RANDOLPH & CO. 
Casts ore Our 130 F St., N. W., Washington, D.C. 
. 1 Gentlemen: Pease send me without ot 
Specialty ' 


RANDOLPH & CO. 


eigen, Witten martin of ‘Coupon, names of 
130 F St.,N.W., Washington, D.C. 


NAME 
STREET. 
crry,. 


Protective Patents——— 


procured promptly. Strictly professional ser~ 
vice. No fee refund, no certificate guarantee 
no so-called prize or free search schemes used in 
our business. Inventor's 104 pare. Blue Book on 
Patents sent on request. ROBB & ROBB, 240- 
244 Southern Building, Washington,D. C. 


a TE NIT CO] 
PAS oduanscomod S 


Prompt, Personal, Reliable Service 


‘Qver 30 yours’ nctive practice. Difficult and Rejected 


Orte. Solicited” Wi mas Book Free. Ai 


E. G. SIGGERS 


Box I, N. U. Building. Washington, D.C. 


LANCASTER oe ALLWINE 


PATENTS c.L.PARKER pth 
Sra 
aulsing’ Cosps, 0. 274 OURAY BLDG... WASHINGTON, D.C. 
cine | é ‘ 
rake tare 7 Don't Lose Your Rights 
ie 
: 


‘WASHINGTON, D.C, eck 


Patents, Trade Marks, Copyrights, Patent Litigation @ 


Pamphlet of Instructions Sent Upon Request 


ed by ur Serve 
‘Navona Bank, 


Patents Secured or Fee Returned. 
ACTUAL search Free. Send sketch or model. 
1917 Edition, 90-page patent book free. Write 
for it. My free sales service gets full value for 
my clients, Prompt service. ‘Personal service. 
GEORGE P. KIMMEL, Patent Lawyer 
210 Barrister Building, Washington, D.C. 


‘Comtraet,  Reteren 
toni Hoth Packing C 
SIMPLY MAIL GOUPO: 


ws 


Auto Books 


ust Out. 


pcAagteat patomohile brary a jst ff the 
it is called Autemsabite Evine | 


ra 


inle;saalycandersteed Bnei, eres 


ae ‘reference. 


Shipped Free 


Don'tsend a penny Tutt pat your name and urea in the 


‘geo al itt vexhirs prepal 
ato no tem earafully before ye 
Pare ko them after c 


ig ousting Beso them, 
id thin Saye ad then fact 2 woth” Be 

eek—untii the Introductory price ot sae bee paid. 
ho romular priceofthisnet will bog hae Me? Po 


Consulti ng 
Service FREE 


In addivion to the! 
pean | 


Ea 
Reseed “ 
\ 

ccna’ MM ATL 


wom \ This Coupon 
Sce these, books before 
A "rember Sout Sends 
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GOOD NEW 
fo, INVENTORS 


Big Factories Throughout the Country 
Crying for New Ideas to Manufacture 


NEVER in the the United States has the oppor: 
N uunity for th to cash in been so great, 
hhave an ingenious idea in the back of your Head—wome 
ousehold device that may make housework easier 
owemet pment, that will add 
cthctency ‘or mechanical device 
"at tha ‘manufacturing in many now 
4s the time to bring it forth, get it on paper, patent tt, and 


the carriage and 

{nthe Botting indumtry.""Mere these manufacturers are, witha big 
tient tied up it plate ad) machinery while 

fey ans ods fading away they ary ally crvig (or pee 

nisy. and’ Keep thei big selling forees om the 30. 


{the invent 


Conservation and Efficiency 
Mean Still More Opportunities 


resent asitation in the conservation ot 60 
thatle one direction Seed 


Nees No Awmnica 
TRCUNICAL 
Anonnss, socn 
Dot. A 1207 
Ghiage, USA, 
REVERENCE , 


ih every” bn 
Ion he railroad, on the 


‘was a time when the 
rey had everything fn 


Do Not Be Afraid of Competition 


Hundreds and thousands of men and women when they set. an idea 
think to themaciven. "Why hin ia simple that vers body muse 
already: dave thoutht of shox, other peop mun 
‘ee thinking of thin at ‘th moment™—what chante: have t" 
Sind they ever send their ideas in to Bid 0 

fin be patented, Yet if they" had, they 
‘pendent tucury today 


evepabetoe tn, the 22, yearn we have been nb 
Ni Chandiee, “have we had sg mnany" 3 


ot 
Tver, that 


cit how 


iat pea 


‘logget for tia. ooduce tn the factors, for Rave ee 


bevwo meares "We have 
1d’ moneyed men ‘ake 
A Government wants everything 


‘trer before known desirable inventions, 
Rivard 
{tht ean be of service in wining the war 


‘open and fertile 10 those with inventive minds, and 
ideas tar outstrips the Supply 


‘What to Invent’ 
fons lines for which 


How to 


“The two books we pub 
Obtain “a Patent.” sent, fr 
many wasted hours working along 1 
be no market,” 


These books are of practical aid to every inventor, They 
Show him along what ines to work and how to protect hie 
sit you will write to Chandice & Chandiee, 835 7th 
Street, Washington. D.., they will be glad to send you these 
hooks: and if you well seid a sketch and description of your 
enon. hey wil eit ow whether ot ot proper sublet 
matter for patent protection, “If you apply for a patent throud 
them, they will advertise it for sale free of charge and. wil 
Send jon the names and addresnes of persons who hawe written 
to them to buy patents. If your invention fsa war device, 
they ‘will submit it to the proper Government department 
without charge 
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Compare ‘It With a Diamond 


‘Solid Gold 
Mountin; 
Flat Belcher Ring 


ly introduce into, every locality our beautiful TIFNITE GEMS 

sonia absolutely and rand posttrety ‘send them out FREE and on trial for 16 

ear. by every test, these wonderful gems are 

50 yes like a seer eet that even an expert can hardly tell the difference. 

But only 10,000 will be shipped on this pl ‘To take advantage of it, you 
must net ahi 

sing manish ieeresnriny Meeetit 


Money. ‘any reason at 
ali you do not wiah to keep i, return it at our expense. 


Remarkable New Discovery 


‘The closest thing to a diamond ever discovered. 
TIFNITE and a diamond are as alike as two peas. TENITE © EMS have 
the wonderful pure white color of diamonds of the first water, the dazzling fire, brlliancy, cut 
‘and polish. Stand every diamond test—fire, wcidand 
diamond file, Mountings are exclasively fashioned 
in latest designs~and guaranteed 


Send No Money 


Send no reference, no money, no shligation to you, 


end coupon. 

Jnanyar! Yourunnosink. Thecogpon brings you any cf thee 

peaceful sn settings own ad Sonne re for 1 st went ee bene 
of paper showing exact Snaer 


__Mail This Coupon a / 
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NCSA Automatic Repeating Rifle 


The Wonder | of the World 
Japanese Rose Bushes sh0 yeor 


20 Shots in 
One Loading 
This is a regula: 


tainable anyw: 
same as other rif}: 
guns. Repeats 20 times 
with one leading. Very 
handsomely finished, Posted 
No caps or load necessary, as it works with 
spring and shoots with rapidity end aceurac 
Simply load with 20 B. B. shot, then press the 
tigger. Noting to explode absentee 
less and safe. Remember, it is not a 

but the same size and shape as a REGULAI 
AUTOMATIC. Sent complete with a round of 
shot for ONLY 25¢ postpaid. Johnson Smith & Co, 


GREATEST TOY SENSATION OF THE DAY! 


<= FIGHTING DREADNAUGHT 


NEW BOOK ON EMSATIONALLY | REALISTIC!!! 


ROPE SPLICING 


Useful Knots, Hitches, Splices, etc. 
How Different Knots Are Made and What They AyeUsed For 
INDISPENSABLE TO EVERY MECHANIC AND RIGGER 
Price ‘A most practical handbook giv- 

ing complete and simple direc- 

20c ton Tor making all the most 

knots, hitches, rig- 
splices, ete. Over 


SONOPHONE CORNET 


You can play it if you can talk. No knowledge of msi needed 


AMERICAN FLAG 
GUM STICKERS 


Vamping 
Card 
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$97 


ae 


neat tease 
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ast Plowsse 


Send coupon for the Basch De 


—a big 
nds, Jewelry, 


utiful catalog of Dia 
ches, etc. The best diamond guide 
er issued. You cannot afford to pur- 
diamond until you have read 


© it TODAY. Mail either the 
or a postal or letter. 


L. BASCH & CO. 
we'akint’s su. CHICAGO 


te 
State & Quincy Sts. 


Write for Catalog 


Per Carat] 
Buy Diamonds Now! 


ASCH is the house that 
NOT raised the prices 


of next impor- 
Diamonds 
now at prices t 
Don’t wait unt 
ain. Rish 


long, lever 
Fanteed non-leakable, 


Se meenes $1.00 


FREE Examination 
Money-Back Guarantee! 


BASCH takes 


all the risk. Di: monds 
eel 


L. BASCH & CO. 


Dept. N 3530 


= 


State & Quincy Sts, - CHICAGO, U.S. A. 
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NowBuy Direct 


Buy any diamond you choose—direct from 
—atour rock No jobber or retailer 
topay. Andevery diamondabsolutely guaranteed. 
Write at once for our net price list and Diamond 
Book showing exquisite collection of blue-white 


Diamonds 


Rings in all styles— settings Tiffany, Belcher, 
etc., La Vallieres, brooches and other diamond 
jewelry. Every diamond a superb gem. Selected 
by'a famous expert. Perfectly cut to give maxi 
tum brillianey. Richly mounted in solid gold 
and platinum settings. 


Free Examination 
ets cuat op” yonte th amend bere 
ES rise 


50 Monthly 


$ Only $2.50 a month 
Swill make you the 
wearer of a beautiful diamond 
ring. Other terms, $3.50, $4.50 
and up—and middlemen's profits are cit out. 


For Net Price List and / me your bye ta) 
Diamond Book 
he the ederee sean 


Mane 


Here’s Health 


—vim, vigor, vitality! The keen, vivid relish 
of youth for work and pleasure!’ Snay 
ger, punch in every thought and action! 
‘The joy of glorious health, 
life—yours through vibra 

Wake up that sluggish circulation! Send 
the rich, red blood leaping along through 
every vein and artery! Tune up those jan- 
gled nerves! Stir up those sluggish organs! 
Flood your whole body with health! Don't be 
satisfied with mere existence! Begin tolive! 


Arnold Vibrator 


‘Try this wonderful machine yourself, Test iton 

ir own body. Notice the difference after the very 
first treatment... See how pleasant and easy, iis 10, 
vac how marvelous the results." And don’t forget 
that these results are permanent because vibration 
sets right atthe cause of thingy 
Toot of the trouble." Aches and pai 
magic. You don’t need to take anybody's word for 
these thinge—-you can find out for yoursel 


10 Days’ Trial Free 


Get the facts about our generous free tral offer. 
Learn how you may get these things ‘ourself at our 
"isk and if you are familar with 
the'prices asked for ordinary 
wibratore you wil be 

how much leas 
it costs to own the 
mine guaran, 
teed. Arnold Vibra: 


cit onthe. Arnold 
Yor it by name, 


80-Page 
Book Free 


jks 1 oYQueDame and address on 
‘coupon of a postal of letter brings you valoa 
Stipage book on Vibration free and full particulars 
of our specia) offer. 


ARNOLD ELECTRIC CO., 1486 W, 2th St, Racine, Wis, 


Mail Coupon For FREE Book 


W. 12th St, Racine, ' 


Fes send me your big ittated Book and 10DAYS" | 
‘THGAL REDUCED PHAGE OFFER, all fee 


WATCH CO. 
mM Dent 
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Cut your own glass circles, auto headlights, etc., with this 


“RED DEVIL” CIRCULAR GLASS CUTTER 


Cuts circles and curves from plain and plate glass 2 to 20 inches in diameter. Steel 
cutting wheel, — rod. Rubber cloth mat to prevent from slipping on 


ss. Style No. 033, sample soc postpaid. 
iers’ Tool Booklet free. 
SMITH & HEMENWAY COMPANY, Inc. 
j nn 126 Coit Street, Irvington, N. J. 
Sire Bases Glass Casters etc, To be oblaioed Yrom all good desler, 


HE MIDGET SLIDE RULE will add, subtract, multiply, divide, solve problems involving even 
Le wide il also ive the Logarichms of numbers and the Sines 


‘Anarr t is solved on this slide rule, Its operation is 
i to solve any mathematical problem. ‘For examples What 
% 


}} is the cube root of 9,800? Answer 21-4. Time required to solve this problem using a Midget Slide Rule, 
JH) 10 seconds. 
‘This instrument is inade of wood and metal and is adapted for stiop as well as office use, Tt is 


small enough to be carried in the pocket. being 33 inches in diameter. 
Price with complete instructions, 7Se. Your money back if you are not satisfied. 


GILSON SLIDE RULE CO., Niles, Mich. 
ELECTRIC LIGHT AND POWER 
mis] 


DAY AND NIGHT SERVICE 


it Ne. et am "oak pas 
“y see rieh ss 
MERI BK TERY CO. ul i Hi 
Al CAN be | eS 


<3 Est. 1889 143 Falton St, Chics : Ba 
“Electricity Made Simple” How ag UNION 
Atgoaradel webflatin, soot va tad ote. | Hac neyy 

th pos tet vale Chest 


AAnactual help in your 


thly, 239 Fourth Ave., N. Y. 


TOOL CASES 


for 

Machinists and T Lesa Pes 

Bess fered ras a ys sa Chea a Pes ir ad Speci Eas i 
UNION TOOL CHEST worxs ote’ 

Wi Coloeabis Sea Dostony Okie. ae rene eee memenatans Us = Sk 


em Opens up when the thread is cut! 


OTE the lever at the end of the arrow. When 
the thread on the pipe is cut, throw this lever 
to the left and the dies expand, clearing the thread. 
That is just one of the five big features of 


OSTER boc DIE-STOCKS 


Ask for List 28—it shows you a a 
eleven convenient sizes of this ZN Please send List 28 to 
tool, plain or ratchet types. 


Free by return mail on request. 


THE OSTER MFG. COMPANY 
2180 East Gist Street, CLEVELAND, OHIO 


(2180-10 
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Find Out About This 
Ye and 1H.P Engine 


Here's the biggest value you ever saw in 
224 or Ih. p. engine. “You can hitch it up 
to your lathe, drill, grindstone, emery, wheel, 
chopper, wash machine, ice cream freezer, 
churn, cream separator or any other light machine, 
and it will run like a clock. ‘The ever-dependable 


Majlis Malte Mier 


is the amallest, lightest and simplest engine made— 


Chisel Grinder 


A device for holding Plane Irons, Chisels 
and other similar cutting tools that they 
may be ground or honed to any desired angle 
or bevel, insuring an accuracy that is very dif- 
ficult to obtain when tool is held in the hand, 
Price, Each, 90c 
Iyoucan e this tool from your hard- 
w 1 same, postage pre- 
paid, on receipt of the price mentioned above. 
—————-avnress. 


STANLEY Rute & Lever Co. 
New Britain. Conn. U.S.A. 


factory’ pr 
‘coupon now, while it’s handy. 


THE MAYTAG CO. 
Dept. 223 


2x, DIAMONDS: 


*°50-50” means that I'stand ready 


goxing pcs "o Sco ae XZ anDWATCHES &) 
See feces ohne TE ON CREDIT 


For iatest 


Portable an: 


By return wail-FREE 
ED. H. WITTE, Prea 


‘WITTE ENGINE WORKS | 


2221 Oakland Ave., Kansas City, Mo. 
220 Empire Bldg, Pittsburgh, Ps. 


the shop expert. 


GREAT DIAMOND SALE 


‘Tho most astounding salof perfect 

TERMS LOW AS $1.50 PER MONTH 
It ts your opportunity to got the 
rong Nranted elaznond at & 


0. 
GENUINE DIAMOND RING 


A wonderful watue, $4.50 per month. 
‘SENSATIONAL ELGIN WATCH SALE. 


$42.50 
ried Tact te ed ested 
Easy Payments $2.00 Per Month 


30 DAYS’ FREE TRIAL 
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GETTING SCARCE 


DUE TO THE WAR 


Leather goods are harder to get every 
day. Delay in buying may mean 
disappointment for you. 


This Handsome, Substantial 
Hastiese-Leathen TOOL BAG 


the good features of the various 


aly baat oe Bocuse pred 
ie ‘wage Baty Seo 
Pa tebe 


“attumacd Tel Catalog sent jalfoeal con Request, 


MATHIAS KLEIN & SONS, Mfrs., Canal Sta. 3, Chicago 


OSTER 
Combination 
Threading 
Machines 


ee No. 300A, shown here, 

MeterSrive threads pipe (straight 
and bent) and nipples from 1/4 to 2 
inches in size; bolts from 7/16 to 1-1/4 
inches. No complicated mechanism— 
a boy can operate. One lever sets arid 
resets dies to size. Catalog showing No. 
300A and 3 larger sizes free on request. 
THE OSTER MFG. CO., 
2180 East Gist St., 
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Tools You Use 
Constantly 


Tools you use every 
day and all day you 
buy with the most care. 
When laying out work, 
you haven't time to ask 
yourself if your tools 
are accurate. You must 
take accuracy for 
granted—and you can 
if you use 


Starrett 
Tools 


Master builders select 
their squares, scratch 


ages, combination 
squares, scrapers, 
levels, dividers, tram: 
mels, and other tools 
by the name “Star- 
rett.”” 

Cefatog No, 21W will help 


you do the same. Au 
end it today, 


The L. §. Stare Co. 


+ The 
=>. World's 
Greatest 
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then you need it. 
You'can always depend on 


Simonds Saw 


for any kind of cutting 


Send for our booklet 


“THE SAW MAKERS” 
Established 183: 


Every workman 
should have a set 
of Genuine Arm- 
strong Adjustable 
Stocks and Dj 


Makers, none better; seven- 

teen styles. Quartered oak 

and covered. Ask for booklet, 
“ Built for Service.” 


The Pilliod Lumber Co. 


KEROSENE ENGINES 


ee petisaacent 
ear rae et 


Maters of Fant, Vac Coanern, Motor ABpinnces of Mil Kite 


ASBESTOS 


‘We are miners and shippers of Crude Asbestos in 
any quantity, We produce all grades at cu world 
famous Bell Asbestos Mines, in Canada. We also 
card fibres, spin yarns, weave cloths, and make all 
sorts of Asbestos 

For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY, 
‘Dept. 5-8, AMBLER, PENNA., U.5.A, 


Owners of the world’s largest Asbestos Mines. 
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AutomaticFeeding 


For Large’and Small Drills 


NORTH BROS. MFG. CO., Philadelphia 


"YANKEE TOOLS 
Wnahe Better Mechanics 


Right 
From the Start 


A right start not only means 
quicker time on the job but it 
makes the work easier all the way 
along. That's why the laying out 
of a job is so important. That's 
why the skilled machinist advises 
the apprentice to 


Use B & S Tools 


right from the start. 


Brown & Sharpe 
Machinists’ Tools 


08s 


You owe it to yourself to become 


that has held the 
ce of three generations of 
and toolmakers. 


or Catalog 27 TODAY 


Bows, ® Shara) Mfg. Co. 
R.L, U.S.A, 


Providence, - 
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Combating higher 
material costs by 
saving waste 


'N practically every line of metal 

manufacture and repair work—oxy- 

acetylene welding means the con- 
servation oftime and material. Its sav- 
ings are offsetting the increased cost 
of materials in many great factories. 

In thousands of instances, such as 
the making of aluminum bodies, this 
process has opened new possibilities 
in the design and manufacture of 
higher quality products at lower cost. 

In the manufacture of practically every metal product—oxy-acetylene weld- 
ing makes the finished product stronger and neater—simplifies production— 
cuts costs—minimizes material waste. 

From the manufacture of massive machinery to the making of delicate 
surgical instruments, this process is, in many instances, supplanting the bolt 


Alaminam shat are wedded inte the el ofthis automa bots, 
‘nahling the manafaceurer te wits mall ic! of wala 
‘sitet ohichtmald thera bce rah 


and rivet where two pieces of metal are to be joined. 


Resb0 


PROCESS 


Provides a simple, inexpensive, portable 
process of welding for all classes of work. 
Prest-O-Lite Dissolved Acetylene is furnished 
in convenient cylinders, making the welding 
outfit portable for use inside or outside the shop. 

‘The Prest-O-Lite System of exchanging 
empty cylinders for full ones insures universal, 
perpetual service. Avoids the initial invest- 
ment and depreciation incurred in making 
crude acetylene in carbide generators. Insures 
better welds, quicker work and lower operating 
costs. 

In thousands of shops and factories, in al- 
most every line of industry, this process is 
reclaiming valuable materials and parts from 
the scrap pile. 

By avoiding costly tie-ups and delays in pro- 
duction through the breakdown of an import- 
ant machine, and also by saving the cost of = 
new part, one Prest-O-Lite welding repair can 
easily save the entire cost of the outfit. 


Our literature describes hundreds of profit- 
able uses for the Prest-O-Lite Process in 
manufacturing, construction and repair work. 
Write for it. 


Big Profits in Job Welding 

Repair shops and garages are making good 
profits for themselves and saving time and 
money for customers by doing job welding. 
Your customers will appreciate this service. 

To enterprising mechanics job welding pre- 
sents a first class business opportunity. 
Equipment cost is low. Immense and grow- 
ing demand insures steady profitsfrom the start, 
Write us for details TODAY. 


The Prest-O-Lite Co., Inc. 
0,5 Mein fect an Fay 
30 SPEEDWAY, INDIANAPOLIS 
‘Semin Goat oa 
Dept hy, TORONTO, ONT. 
59 Brancher ard Charging ants 


Worlds Largest Makers of Dissolved Acetylene 
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A Little Saw of Big Saw Quality 


Disston makes small circular and band-saws of just 
the size and type you want in your shop. Every saw 
bearing the Di no matter how small, is of 


s that cut the giant 
section of the world. 


You can count on a Disston, whether it be the small- 
est box-making or type-metal cutting saw, the sixty-five 
foot band-saw of the Pacific Redwood country or the 
big metal-cutting saws of the Pittsburgh steel plants. 


DISSTON 
SAWS AND TOOLS 


If you make things of wood or metal or stone, you 
probably can use a Disston power saw to advantag 
Write us, telling us the kind of work you do and we 
will tell you frankly whether a power saw will s: 
you time and money or not, and what kind is best 
Suited to your needs. 

Disston circular and band-saws, Disston hand- 
saws, Disston trowels, files, serew-drivers, levels, 
squares, gauwes and all other Disstor tools are 
of the same Disston quality 


HENRY DISSTON & SONS, Inc, Philadelphia, U.S. A. 


NEW ORLE 
ANCOUVER, B.C. 


Toronto, Canada 
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For the Home Carpenter 


To make close joints in mold- 
ings, railings, and such orna- 
mental woodwork, an accurate 
Mitre Box is an absolute ne- 
cessity. TheGoodell-Pratt All- 
Steel Mitre Box is fully up to 
the standard of the tools on 
which the maker's reputation 
forhighquality is based. Made 
entirely of steel, framed like a 
bridge truss, it is unbreakable 
a and remains absolutely accu- 
a rate after years of daily use. 
This box is furnished with Disston 
Saws in five sizes. All sizes have 
a capacity of 1014 inches at right 
; angles and 714 inches at mitre. The 
s saw can be set and locked at any 
* angle as indicated on the gradu- 

ated arc. 
For further details send 
for complete catalog 


15 00 
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And the Amateur Mechanic 


It’s easy enough to cut glass with a A 100% to earryin your 


a cutter like this Goodell-Pratt turret pocket, in the house, in 
ead cutter. Just run the cutter alongside the Herel tie eee boat 
arulerlightly—not bearing on too hard— Suat'suhas shaspecket omer 


and the sharp little wheel makes a clean see: Itreally will goin 
scratch across the glass. Glass is so brittle polars oy 34 


it readily breaks at the scratch. The six | but it’s strong enough for 


cutter wheels in the turret head insure a _| every ordinary use, and has 
oe a three different-sized blades, 
sharp cutter for a lifetime at an outlay all for 65¢. ‘Try it and ace. 


of 30c. 


The machinists’ handy set consists of 
fifteen tool-steel chisel and punches in 
a convenient case. For metal working, 
ornamental or practical (as on an auto- 
mobile), these tools are invaluable, and 


they cost only $2.00. 
Goodell-Pratt Company Sooksmiths 


Bit Braces Squares 
Vises Grinders 
Screw Drivers 


GOOD TOOLS 
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PANNING a Sevsile the ‘St, Paul Road’’ has wrested 
m tomorrow the comforts and conveniences of electric travel 


and made them the heritage of today. — 


No smoke—no jars—no cinders—just smooth, even, almost silent 
travel through the glories of the mountains. 

So successful has been the operation of these electrified moun- 
tain divisions that work iy weal “under way) for thet sleciicaton 
of 211 additional miles through the snow-capped Cascades in 
Washington. 

The future has indeed been made to serve the present. 


When urney to Spokane, Seattle, Tacoma, Port- 
land ‘and Ger Pacts (Noster clues ‘Tavel tw elecnis 


way —the 


Milwaukee & St. Paul 


RAILWAY 
Send for electrification and western travel Itterature — address 
F. A. MILLER, Passenger Traffic Manager, CHICAGO 
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Chesterfield 


CIGARETTES 


of IMPORTED aid DOMESTIC tobaccos — Blended 


“Satisfy?” Yes 
Yet they’re Mild 


Yes, Chesterfields “reach home,” 
they let you know you are smoking 

"1 Yet, they're Mild, 
A new blend of pure, Imported 
and Domestic tobaccos—that's the 
answer. And the blend can’t be 


£0) 

Make Chesterfields your next’buy- 
Liggsite MyorsTotacco Ce 
10c a package 


“HIS MASTERS VOICE~ 


REG. US. PAT OFF. 


So the publi may know 


Victrola is the Registered 
Trade-mark of the Victor Talking 
Machine Company designating 
the products of this Company only. 

The use of the word Victrola 
upon or in the promotion or sale 
of any other. talking machine or 
phonograph products is mislead- 
ing and illegal. 


